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RECOMMENDATORY LETTERS. 


To Mr. Deighdn^ 
AUTHOR of the NEW TREATISE on ARITHMETIC. 

Sir, 

I have, at your requeft, looked over cveiy Rule and QueOion in your 

New TreaUfe on Arithoietic ; and fo far at my knowledge of that fubjedk 

dindt me to judge of real excellenM^thin]^ that your »«dW« •/ J^wi eiem» 

iatiom is fuch as ought to be adopredkin'-^cKooIs and Countin^houfet, and 

that the publication thereof willie of gead^unlity. You have manifeftly 

\ ^ far excelled DowUng, Gough, and Vofter in thebtf tent and brevity of your 

^./^ ^eroantUe operations : much labour will be faved ootb to mafter and fcholar; 

and the man of hvpiuft who i« acquainted with your mjes and concife methods* 

'^ will go through hu various calculations in much \€h time, and with eafe 

I and delight & and indeed on viewing your Appendix on Algebra, which 

exceeds the other part, if poflible, in value ; it is tndy multum in puroo^ it 

^^ is the ground work for the beft fyftem of Algebra 1 ever faw. I feel inie- 

I relied in the fuccefs of your book as a public benefit, permit me therefore, 

rv ^^ to recommend to you that when you get it printed, to be very careful in 

^ " corredling the Pref«, as mod vf our fdhool-books, particularly Gough and 

i « Voder, are now fo Ihamefully incorivd, that both mafter and fcholar are 

frequently more embarrafled than aififted by them* I am fir, with wilhing 

you fuccefs, aod every one who contributes his mite in the improvement 

^ •f vfeful learning. 

i Q^ Your obedient fervant, 

^ ^ Dublin, April, i8, 1803. BENJ. WORKMAN, M.A, 

Jb Sia, 

• 1 have perufed your New Treatife on Arithmetic, or the Merchants' 

Tutors* and Pupils* guide, and think that it excels any thing of the kind 
that has yet been offered to the public. 

I am fir, yours, 
16, Dorfet-ftreet, Dublin,} WILLIAM JEMISON, 

l^th May, 1803. J PublU AecQuntatii, 

1^ I have, at your defirc, perufed your Arithmetic, and think that it will 

jW^ be a very nieful fchool boott, calculated at 0nce to fave trouble td the teacher, 

and to give much ufeful Information to the fcholar. 

.Your humble fervant, 
l6th July, 1803, STEPHEN JONES. 

Principal 9/ tie Academy, Au»gitrjir9ti. 

Sia, 
At your requed I have examined your Treatife on Arithmetic, which 
I very much approve of : your Rules are, I think, judicioufiy chofen ; and 
the new and expediiious methods you have employed in your calculations 
are fuch as will fave much time and trouble both 'o mafter and fcholar. 

I am iir, your obedient humble fervant, 
July 16, 1803. T. DALY. 

Principal •/ the Ac^dtmy^ South Gnat CeQrge*fJlreet, 
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iv ^ RECOMMENDATORY LETTERS. 

Sm, 
' I have, at your requeft, mintitely examined your very ezcelleflt TreatiCo 
en Arithmetic ; and, as a teacher of upwardi of twenty years* experkoce, 
think it l>y far excels Qough, Vofler, Duwling, or any other of the kind that 
ever came under my infpeSioii, for brevity of fyftem in ail its ftages. 

' I am fir, your obedient humble fcrvaot. 
3j, Par^dife-T«w, Dublin,? WM, SHEILL, 

July 18, 1083. 5 Profejfor of Gagrafiby, Auwntif ^c, 

P. S; Pkafe tpfcnd me t copies when printed. 

Sir, 
Agreeably to your defire, I have read your Treatife on Arithmetic t I 
think it calculated to expedite bufinefs, to remove the difficulties attending OQ 
the rudiments of every fcience, and to leflen the trouble of the teacher. 

I am, fir, your humbk fervant, 
JVily 17, 1803. A. NEWX-AND, 

Principtil pf tbt Academy^ TatfJtrttU 

I have, at your rcqueft, attentively examined your new Treatife on Arith* 
mctic, and muft be^ leave to recommend it as a moft excellent performance, 
and well defcrviiig tb« patronage of all candid admirers of ufeful and fcien> 
tific learning. Your*s, 3ec 

MARK MORTOK. 
July 19, 1803* Caleuimior and CvmpHer of the primt.i^l Almmnact 

of DuMin^ and Maftr of the MertantiU and 

MatbtmatUal Academy^ 31, Lonuer Ormomd^ 

fuay, DvhUn, 

P. S. As you intend (o priitt 7our book by fubfcription, pleafe to put 

my name down for 6 copies, as it is a mor^ coni|>lete book than any extant 

onthefubjed. 

Sir, 

I have, at your requeft, petufed your manufcript on Arithmetic, in theory 
and pra^ice ; I do recommend it as being far fuperior to any work on the 
iulijed I have hitherto JTcen, which will lie moft ufeful to a learner, and 
ujnfcquently of the grcatcil afiiitance to a teacher, which both tlemonllrates 
the rules in each fedion and will be of mo(l general utility to fchools. 

Sir, I remain } our friend, wifbing you, for the fake of the growing gene- 
ration, fuccefs, LAWRENCE LEECH, ; 

July 21, 1803. Prineil>al of the Academy ^TbematjMth * 

■ " 
Sib, 
I have examined the iranufcript of your intended Treatife on Arith* 


able miprovempit upon every thing ot the kmd which I have hitncrto leeo; 
1 think you xhcrcforc greatly merit' the countenance and fuppori of the 
jMiblic. I am Sir, 

Dawfon-flreet,7 Your moft obedient humble Tervant, 

' .1 JOHN SHARMAK. 


July a3»»8o3, 


Profrjhr of GiOgrafhy, 

Sir, 


HECOMMEKDATORT JL&TT£R5. U 

Acooffdiog to your defire, I have carefally perufed your manufcfipt oa 
Aruhmetic,. and think it fuperior to any book oo the fubjed that ever caioe 
in my way, as your methods arc more brief, and your choice of matter moTQ 
ample than any of thofe generally ufed in fchools. 

I remain fir, your humble fervanr, 
Augull 4, 1803. JAMES SALI.Y, MaibcmatiaaH. 

Pfinc'tpal ttf the Academy ^ Meatl-Jlrea, 

Sir, 
1 ha^e pemfed your new Treatife on Arithmetic, and think it the mod 
ufrful performance for the Learner, the Teacher, or the Mati of Bafioefs, of 
any I have feen on that fubjed. I am fir, 

MAine School, Dubh'n. 7 Your*8, &c. 

Auguft 12,1803. 5 WM. M'MENAMY. 

Prutcipal •ftbe Marint Seboof^ 


Sir, 

Having perufed your new Treatife on Arithmetic, I think it the moft' 
pcrfe^, elemcitury and learned fyftem on that nfeful fcience, of any I have 
ftcn. 

Your dividing it into fuch a proper choice of chapters, your judicious 
arrangement of the rules, the perfpicuous manner in which you treat the 
various methods and operations, will lead the iludqst, bj the moft eafy, 
fnre gradations, into the knowledge of it* moll perpltted and intricate 
parts i and all in terms fo pls^in and intelligible, as to be wiUiin the reach of 
the moft common underftandings. 

I alCo think fuch a ufcful tJvatife is much wtnted by the public* therefore 
meriu their countenance. Wilhing fuoeiA, fir, 

Dublin, 7 I am your moft humble fenrant, 

Auguft Z89 ilk>5» S JOHN M<GAUaAN, I'luUimtl. 

Sir, 

t liave, at your reqvcft, examined your new Treatife op Arithmetic^ and 
believe it to be highly defcrving of public fupport, 

t|iolW>tb|ianding the many books already ext^tnt on tb^t f^bjeA* ! am 
perfuaded that the public are in much want of a work fuch as youra. 

I am fir, with beft wilhes for your fucceft* 
1 8, French* Areet, Dublin,? Your very humble fervant, 

Auguft 24» 1S03. i SIMON WHITE, Mathtmaiuias, 

Sir, % 

1 have at your rcqucft, attentively perufed your manufcript Treatife on 
Arithmethic, and think it the moft excellent <m the fubjed that I have feen. 
From the judicious arrangement of the plan, I believe it to be exceedingly 
well calculated to fave the teacher troubL^, and to fadliute the progrefs of 
the fchoiar. Wilhing you lucceft in your undertaking, 

I remain your obedient fervant, 
September to, 1803. TIMOTHY DILLON, 

Ttatier of M^timarttt, Jughfes-JIrtet. 

Mt. 
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▼1 RBCOMMEMOATORT LETTERS. 

Mft. BlXGRAM, 

I faw your very ingenious and meritorious* Treatift on Arithmetic; 1 
believe its principal excellence is not exceeded by any that I have fcen 
before. I am Sir, your very humble Servant, / 

Sept. as, 1803. J. SCULLY. 

Prof effcr of Ctography^ Accounts^ tJ'r. Capel-freeft 


Sir, 
1 have pcrufed your manufcript with as much attention as the (mail por- 
tion df leifure I enjoy, would admit* Your performance, as it appears to 
me, hat great merit, and, together with uncommon application and care, 
Ihewsyou are poffeficd ol a happy talent for figures. The iufiru6ive part it 
laid down with judgment and precifion. Th^ examples, by way of illuftrk* 
tion are perfe&ly applicable and fufhcient, and the Quefttons for Ezercife 
jndtcioufly felcded. Upon the whole, the work, in its original form, dnea 
you credit. If you can get tl|e priniei- to do his part with fuitable corre<9- 
aefs; I am .perfuaded, notwithftanding the numerous Treatifes on Arith- 
metic, already in the hands of the public, your*s will be confidered as a 
valuable addition to the catalogue of fcbool- books by the teachers in that line. 
I wifli you, moft heartily, fuccefs, and am fir. 

Your obedient fcrvant, SAM. WH YTE, 

Oa. 15, 1803. Pruuipal of the Atadtmy^ Crafhn-firut, 

What Poet could refufe his lays. 

To fo (Ublieie a theme ; 
Here every line deferves our praife. 

Not one deferves our blame.- 

f mvft confefa I took up Mr. ]>eighan*s manufcript with fome degree of 
reludance, expeding (of which I have'feen many fad inf^ances) the common 
hackneyed roles of ArithoBetic repeated— I have been agreeaUy difappoimted 
f-to much new matter aitti an entire new method, there is an elegant 
•rraBgcment, remarkable for brevity with perfpicuity : but I would be 
happy to imprefs on gentlemen engaged in the mechanical line, that they 
will meet many things new and ufeful in their profeflional avocatiom. That 
the public ma/ receive benefit from the book, and the author his reward 
ffom the public, is the fincere wtlh of his friend, 

Chrence-ftrect, Nov, 1, 1803. JAMES CAMPBELL. 


TO 


( vii ) 

I 
TO 

Mr. DEIGHAN, 

ON HIS NEW TRSATISI ON AftlTBMtTlC, &C. 


'MONGST thofe great men who (hone ia ancient day^ 
And fages wife, who in modern times» 
Sow tht rich feeds of erudition bright. 
Teaching the ways of wifdom to mankind* 
Sre then unknown • by none revealM* 
'Till fcience fair her bright effulgence Ihed, 
And the dark cloud of ignorance difpell'd. 
As when in former times* the argent moon. 
The dark, impervious, opaque (hadow caUght 
Of this our xa.rtk, arcanum long unknown, 
*Till wife Milefios to his king * foretold 
The wondrous fecret — ^fo it is with thee ; 
The recent heftuties darknefs had obfcur*d* 
Thy penetrating judgment has iUum*d. 
With thefe the Mufe, O Deiohan numbers thee, 
Tho* iap not Uafi of tl^e enlightened cUds 
Of learned men : the boaft of Greece and Rome 
And Athens e fisats of fcience and of fenfe i 
Nor let fair Egypt, nor old Cfialdea*s fon. 
Nor fam*d Pythagoras, the Samian fogc, 
ArUiimedes, Eudozus, Plato, grave, 
Ofandcnt Academic Grove, renownM, 
ReCufe vriththee to (hare the eovy*d crown 
Of ever- blooming bays in many twining wreaths— 
The jaft reward to genuine merit due. 
Kow let the vivid youth purfue with fpeed. 

The traclLlefs path of thy traofcendant pen. 
And roll with fplcndour in commercial wealthy 
And all the pleafures of his gain enjoy : 

Or elfe to I'oar opon feraphic wiog. 

Thro* Heaven's high arch concave, to trf ad 

Neatonian paths, with microfcopic eye ; 

FUmfi^dian. wonders to explore $ or elfe 

With thee to plow the briny wave propcnfe. 

And fteer th* erratic bacque through midnight gloom, 

Of Conftellation*s friendly aid bereft : 

Or tack the hoftile fleet in battlers heat ; 

Or from Arabia's aromatic coaft, 

With fwelling fails, Ambrofial treafures bring.— 

Purfub the tafk thy genius has beguu. 

Nor be deterrM by Cynic's taunting fneer. 

Or fnarling Critic's envious gaU-tdngu*d fpleen— 

«^ You' re made of fteel which they can never bite.*' 

TERENCE DWYER. 


CUJjicaland (Umrntrdal Sdmi^ No, 5,7 
Tdbtr SKtUnge-freet, April %%^ 1803. i 
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LINES 


( ^Hi ) 

LINES 
Occafioned by reading Mr. Deighan's MS. 

** Adafudi mmoriam tSf tnmtn tjut cum mmti f^UriiaU*^* 

O HAPPT Tolmne f emioendy great 
With et*ry variM excellence i^lcte ; 
Fair fruit of (kill tsatur'd and toil intenl^, 
EnriehM by fcience and improvM by fenfe : 
At I thy citrioas pleafing page purfoe^ 
New beauties crowd on my aftonifli'd vusw ; 
The mufe, amazM, en<|ttire8 who conJd coBtrit« 
To make one digit do the work of tvc^ 
ho here a more turpritmg wonder's ieeoy * 

One figure does the doty of fifteen! 
At I admire each propofition foir, 
The pronic number and the perfeA fi|uare« 
The puxzling intricate equation foWd, 
At Grecia'g chief the Oordian knot diiTotvM ) 
•Loft in amazement, I ezdaim ** *Ti« he 
Fair Afezandria*8 fobtle fage I fee 
Adorn*d with 1»»7» and. il^nifyM hy truth 
In all the bloom of renoTated youth.'* 

How many fophi, to fcnfe and fcience blind« 
Range through the realms of nonfenfe uncOnfin*d» 
Unaw'd by Siame and unreftrainM by law. 
Their labour chaff, and their reward a ftraw | 
Kegledted and defpi«*d, they fink in ihame 
To that oblivion whence, linfought, they came. 

Thb mufe, indignant, ofc with grief hatfeen 
An author led by ignorance and fplcen. 
With fnail-pacM fpeed, but unremitting toil, 
lu attic chamber wnfte the midnight oil, 
Wicii wa{le of paper, loft of ink combin'd. 
And pens from public offices purloio*d.-^ 
*Ti8 done ! and the Herculean raflc is o*cr. 
The pupil is no wifer than before. 

But Dbioban of a more enlighten *d miod^ ^ 

More innate genius, talenu more re^n*d. 
More fl^ill by affiduity increasM, 
A founder judgment and a jufter tafte. 
To him a more czalted talk is due, 
To teach the pupil and ihe mafitr too» 

P&ocKcb my friend) nor dread the cynic*s fneet, 
Can worth like yoor*s itomfugb have caufe to fear ; 
And as the paths of fcience you purfue 
This little maxim always keep in view« 
Tho* fpite and envy aU their arts exert» 

FaMB VftOM TRUE MZRIT NBTSR WILL DIFART. 

Dnim*9ndra, 17 ilfuy, I?04. JOHN BARTI.BT. 
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field 
Robt. Craig, A. B. S. T. C. D. 
Leland Crofthwaite, Efq. 

DireAor of the Bank of 

Ireland 
J. Crcighton, Efq. furgeoDi 

Dublin 
Nat. Craven » Efq. do. 
John Ca{b, Efq. do. 
Wm. Colville, Efq. jun. do. 
Wm. Carmichael, Efq . do. 
BartholomewCorley, Efq. do* 
Charles Colgan, Efq. do. 
Sylvefier Coftigaoi Efq. do. 
Thomas Canfzar, Efq. do. 
George Cullen, Efq. do. 
John Copeland, Efq. do. 
Jofcph Clarke, Efq. do. 
Thomas Conrani Efq. do. 
Wm. Carter, Efq. do. 
Jofeph Caffin, Efq. do. 
Cornelius Callaghan, Efq. do. 
James Candle, Efq. do. 
Edward Crow, Efq. do. 
Richard Crone, Efq. do. 
Andrew Carmicbad, Efq. do. 
Anthony Carroll, Efq. do. 
Edward Carrolin, Efq. do. 
John Carey, Efq* do. 
Richard Cowel, Lfq. Cuftom* 

houfe, do. 
Nat. CalwcU, Efq. do. 
MicbaelCaflin, Efq. do. 
J. D. Clarke, Efq. do. 
James Connolly 8c Co. Efqrs. 

do. 


Richard Colles, Efq. Dublin 
David Courtney, Efq. do. 
Thomas Callaghan and fons^ 

Efqrs. do. 
Edward Cane, Efq. do. 
John Clements, Efq. do. 
George Carr, Eliq. do. 
Wm. Cordner, Efq. do. 
James Cowley, Efq. do. 
Wm. Cuthbert, Efq. do» 
Wm. Cole, Efq. do. 
Michael Coury, Efq. do. 
Jofeph Cooper, Efq. do. 
Richard Clarke, Efq. do. 
Thomas Clinton, Efq. do. 
Mr. Wm. Charleton, do. 
Mr. Robert Coghlan, do. 
Mr. Richard Cluff, do. 
Mr. James Campbell, Philo* 

math, do, 
Mr. Bart. Coleman, do. 
Mr. James Cavendi{h| do. 
Mr. Wm. Curry, do. 
Mr, Andrew Crean, do. 
Mr. John Charrurier, do. 
Mr. Nat. Canland, do. 
Mr. George Cooke, do. 
Mr. Patrick Coyle, do. 
Mr. Hugh Caffry, do. 
Mr. Thomas Carroll, do. 
Mr. William Colljer, do. 
Mr. John Calahan, do. 
Mr. John Colditz, do. 
Mr. Robert Cantrell, do. 
Mr. Thomas Connor, do. 
Mr. Jofeph Cahill,.4o. 
Mrs. Eliza Carter, do. 
Mcffrs. T. and F. Coleman, 

do. 
Meflrs. James and John 

Carrick, do. 
Mr. Francis Corcoran, do. 
Mr. Cooper Crawford, maf- 
ter of St. Ann's fchool, do. 

Mr. 
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Mr. James Caflldy, Principal 
of the Academy, New- 
Market, Coombe, Dublin 
Mr. Peter Coyre, private tu- 
tor> 38, StephenVgreeUj 
do. 
Thomas Courtney, Efq. Ar- 

daroftig 
Gilbert Conroy, Efq. Thol 

naheei near Elphin 
George Concannoni Efq. 
Dundalk 

Wm. Cafcy, Efq. near Balli- 
more 

Mr. Pat. Carton, Ballina 

Mr. John Carmichael, Mal- 
low 

Mr. Mark Caffidy, Carrick- 
macrois 

Mr. Pat. Carey» Philomath. 
Adamftown 

Mr. John Connolly, Ac- 
countant, Horfeleap 

Mr. Pat. Cumafky, Principal 
of the Academy, MuUin- 
gar 

. D 

A.Daly, M. D. M.R.I. A. 

Counfdlor J. Dunn 

Counfcllor T. Drifcoll 

Alderman Darley 

Thomas Dowling, Efq. Bank 
of Ireland 

Arthur Dunhe, Efq. Dublin. 

H. A. Dudgeon, i!ifq. Cuf- 
tom-houfe, do. 

Kevan Izod Dogherty, do. 

Matter Geo. Dogherty, do. 

Matter Wm. Dogherty, do. 

Richard Dodd, Efq. do. 

John Daly, Efq. do. 

Jofeph Dodd, Efq* do. 


Bartholomew de Landre^ 

Efq. Dublin 
George Dowling, Efq. Public 

Accountant, do. 
Edward Duigan, Efq. do. 
Duffy & Co. Efqrs. do. 
B. DifracU, Efq. do. 
Wm. Duff; Efq. do. 
Michael Daly, Efq. do. 
Robt. Duke, Efq. do. 
Brifcoe S. Dickfon, Efq. 
John Davis, Efq. do. 
James Debar, Efq. do. 
George Darling, Efq. do. 
John Dickinfon, Efq. do. 
Daniel Kennedy, Efq. do. 
Chrittopher Deiahoyde, Efq. 

do. 
Thomas Dwyer, Efq. do. 
James Doyle, Efq. do. 
John Dumoulin, Efq. do. 
George Digby, Efq. do. 
Thomas Do wfe/ Efq. do. 
Robert Dillon, Efq. do. 
James £. Davis, Efq. do. 
Michael Dwyer, Elq. do. 
Robert Donovan, Eiq. do. 
Duffy, Byrne, & Hamill, 

Efqrs. do. 
Mp. John Davis, do. 
Mr. Ifracl Daly, do. 
Mr. James Daly, do. 
Mr. Chrittopher Dalton, do. 
Mr. William Dun bavin, do. 
Mr. Jamrs Drew, do. 
Mr. Owen Divanny, do, 
Mr. Thomas Duffy, do. 
Mr. John Dooley, do. 
Mr. 'i homas Donohoe, do. 
MK Bennet Dugdale, do. 
Mr. Maurice Dunn, do. , 
IVjr. Sandy Devereux, do. 

Mr 
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Mr. Thomas Dunne^ Dublin 
IVir. R. Dotsglais, do. I 

Mr. Wm. Dwyre, do. 
Mr Wm. Duggan, do. 
Mr. P. Daley do. 
Mr. Jam^s Dowlan^ do. 
Mr. Andrew Dalcon^ do. 
Mr. John Doyle, do. 
Mr. Timothy Dillon, Princi- 
pal of the Academy, An- 
glefea-ftrect, do. 
Mr. T. Daly, Principal of 
the Academy, G. Georges- . 
ftreet. South, do. 
Mr. Terence Dwycr, Princi- 
pal of the Academy, Ex- 
change-ftreet 
Mr. Timothy Daly, Princi- 
cipal of the Academy, 
Malloiv, 13 books 
Mr. Terence Duncan, Prin- 
cipal of the Academy, 
Streamiiown, 25 bogks 
E 
Hans Sloane Elfemere, Efq. 

Ballytweedy, co. Antrim 
Mr. Robert Evans, Dublin 
Daniel Egan, Efq. do. 
Peter Elliott, Elq. do. 
Edward Egerton, Efq. do. 
Henry Egglefo, Efq. do. 
M. Edmifton, Efq. do. 
John Eifc, Efq. do. 
Robert Euftace, Efq. do. 
Trevor Englifh, Efq. do. 
Wm. C. Emerfon. Efq. do. 
Mr. James Ennis, do. 
Mr. Ifaac Eades, do. 
Mr. ChriftopherEadcs, do. 
Mr. Daniel Egan, do. 
Mrs. Ennis, do. 
|ilrs. Edwards, do. 


James Forbes, Efq. Dublin 
Matthew Flood, Efq. do. 

Lancelot Fifher, Efq. do. 
Jofeph Farran, Efq. do. 
Matthew Franks, Efq. do. 

William Furlong, Eiq. do. 
Thomas Fifher, Efq. do. 

Charles' Farran, Efq. do. 

John Fftzgibbon, Efq. do. 

Samuel Fi flier, Efq. 

Henry FoHiot, Efq. do. 

Thomas FuUam, Efq. do. 

Charles S. Fofter, Efq. do. 

Anthony Fox, Efq. do. 

Allen Fofter, Efq. do. 

Wm. Falkner, Efq. do. 

Richard Folds, Efq. do. 

Thomas Fulham, Efq. do. 

John Fairfield, Efq. do. 

Zachariah Foxall, Efq. do. 

Charles Finn, Efq. do. 

Matthew Forde, Efq. do. 

Mr. Wm. Fitzpatrick, do- 
Mr. John Fleming, do. 

Mr. John Franklin, do. 

Mr. John Frazer, do. 

Mr. John Fogarth, do. 

Mr. George FeeJy, do. 

Mr. James Flynn,.do. 

Mr. Edm. Farrell, do. 

Mr. Alex. Fitzgerald, do. ' 

Mr. Hugh Flood, do. 

Mr. James Fleming, do. 

Mr. Nicholas Fitzfimons, do. 

Mr. John Flanagan, do. 

Mr. Gerald Fitzgerald, do. 

Mr. Fowler, Principal of the 
Academy, Mecklenborgh-fl. 

Mr. Michael Fagan, Princi- 
pal of fhe Academy, Char- 
iemont-ftreet 

Mr. Laurence Fox^ Fhilo- 

. math. 
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math, Writiog-maftcr, Ac- 
countant, &c. 
Mr. Edward Fox^ Principal 
of the Academy, CaAle- 
pollard 
Mr. Pat. FlanagaDj Philo- 
math, Sligo 
Robt. Fivcy, Efq. Portadown 
Mr. Martin Forrefteri Ballina 

G 
Counfellor Giffard, Dublin 
John Gahagan, Efq. M. D. 

T. C. D. 
Rev. George St. George, 

Tully 
Thomas Gannon, S.T.C.D. 
John Griffin, T. C. D. 
S. L. GifFard, T. C. I). 
John Gorman, Efq. Dubh'n 
George Gonne, Efq. Dank of 

Ireland 
W. P. Gilborne, Efq. Cuf. 

tom-houfe 
Benjamin Guinnefs> Efq. 

Dublin 
Gardner, Bates & Co. Efqrs. 

do. 
Stanhope Greiham and Co. 

Efqrs. do. 
Roger Gowery fen. Efq. At- 
torney, do. 
Philip Gowan> Efq. do. 
Johtt Gannon, Efq. do. 
James Gore, Efq. do. 
Bryan Gleonon, Efq. county 

Longford 
John &nnon, Efq. Dublin 
Thomas H. Groves, Efq. do. 
Charles Gibbons, Efq. do. 
John Galbraith, Efq. do. 
JEdward Geoghcgan, Efq. do. 
Gerald Geoghegan, Efq. do. 
Edward Glafcock, Eiq. Ma- 
lahide Bank 




George Gonne, Efq. Dublin 
Molefworth Green, Efq. do. 
John Greene, Efq. Rings- 

end 
John Gardner, Efq. Dublin 
John Gaikin, Efq. do. 
Wm. Gamble Efq. do. 
Thomas Eves Green, Efq. do. 
Mr. John Gilh'ngton, do. 
Mr. John Gregory, do. 
Mr. George Gernon, do. 
Mr. Peter Gibbons, do- 
Mr. Robert Goflin, do. 
Mr. James Gillefpie, Ballina 
Mr. James Gogarty, Dublin 
Mr. Lewis Gill, do. 
Mr. Thomas Gallagher, do. 
Mr. Luke Green, do. 
Mr. William Goddard, do. 
Mr. Michael Gernon, do. 
Mrs. Ann Gordon, do. 
Mr. Richard Gibbons, do. 
Mr. Thomas Gonne, do. 
Mr. Thomas Goflin, do. 
Matter H. Goggin^ Mallow 
Mr. Robert Greenan, Car- 

rickmacrofs 
Mr. Stephen Grier, Caftle- 

pollard 
Mr. John Geoghegan, near 

Eilbeggan, Mathematician 
Mr. Timothy Gavigan, Land 

Surveyor, TyrreU's Pafs. 

Rev. Jofeph Hutton, A. M. 

Principal of the Academy* 

Summer- hill 
Rev. Robert Hawkfliaw* 

Taghmon 
Rev. Thomas Hayden, S. T. 

CD. 
Edward Hay, Efq.^M. R; 

LA. 

. WiUiam 
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William Orr Hamilton, 

A. B, T, C, D. 
James Hamilton, E(q. Bank 

of Ireland 
Duke Haughton, Efq. do. 
£• Higginbotham, £iq. do. 
P. J. Hodgfon, fifq. Comp* 

troller, Cudom-houi'e 
Samuel Hood, Efq. do. 
Robert Hall, Efq. Dublin 
Francis Hughes, Efq. do. 
William and John Hal), 

l^fqrs. do. « 

Michael Hutchinfon, Efq. dp. 
James Hynes, Efq. do. 
George Hill, Efq. do. 
William Hone, Efq. do. 
William Hawthorn, Efq. do. 
Francis Hughes, Efq. do. 
James HUghes, Efq. do. 
William and Robert Hayes, 

Efqrs. do. 
Chriftopher Humphreys and 

fon^ Efqrs. do. 
Daniel Hutcon^ Efq. do. 
Robert Haire, £iq. do. 
Edivard Hamerton, Efq. do. 
William Howard Holland, 

Efq. Cork 
James Howifon, Efq. Dublin 
Henry Rowley Henry, Efq. 

do. 
William Hyland, Efq. do. 
James Houghton, Efq. do. 
Richard Haftings, £jq. do. 
Patrick H anion, Efq. do. 
James Hamilton^ Eiq. do. 
John Halahan, EAj. do. 
William C. Hogan, Efq. do. 
John Homan, Eiq. do. 
Cornelius Han nan, Efq. Ki- 

belin, county Kildare 
John HairC) Slq. Dublin 


Thomas Henley, Efq. do. 
P.Hackett^ Efq. do. 
George Hannyngton, Efq. 

do. 
P. L* Hodgfon, Meafurer to 

to the Grand Canal Com- 
pany, do. 
Abraham Tarnet Hill, Efq. 

do. 
Mr. William Humphreys, 

do. 
Mr. Mofes Horton, do. 
Mr. B. Hackett, do. 
Mr. David He£Fernan, do. 
Mr. Chriftopher Hart, do; 
Mr. Francis Hamill, do^ 
Mr. James Henry, do. 
Mr. Gerald Hope, do. 
Mr. Michael Henley, do. 
Mr. James Haniy, do. 
Mr. Pat. Hackett^ do. 
Mr. Peter Heaphy, doi 
Mr. Hughes, do. 
Mr. Edward HOmah, MaU 

low 
Mr. William Hudfon, Loyal 

Volunteers, Sligo 
Mr. Daniel Harding, Car* 

rickmacrofs 
Mr. William liarrington^ 

Philomath. Derryhall. 
Mc. Pat. Hacketti Land 

Surveyor, Toghcrftown 
Mr. Thomai Hoy, Account* 

anr, Horfltrap 
Mr. George Harvey, Maftef 

of St. John's School 
Mr. Jonathan Hill, Principal 

of the Academy[^ Aungier^ 

ftreet 
MaAer George Harding, 

Dublin 
Mr. Hart, do. 
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Francis Johnfton, Efq. Bank 

of Ireland 
Wm. Jolly, Efq. Cuftom- 

houfe 
Samuel Johnfton, Efq do. 
Morgan Jones, Efq. do. 
William Jones, Efq. Dublin 
Thomas Jones, £fq« Nat- 
grove 
John Jackfon, Efq. Dublin 
^ Stewart Jordan & Co. Efqrs. 

do. 
, John E. James, Efq. do. 
Thomns Johnfton, Efq. do. 
Wm. Juxon, Efq. do. 
Wm. Jamefbn, Efq. do. 
Mifs D. Jamefon, do. - 
Wm. Irwin, Efq. do. 
Henry Irvine, Efq. do. 
Thomas Jackfon, Efq. do. 
Robert Jevcrs, Efq. do. 
Mr. Wm. Jemifon, Public 

Accountant, do. 
Mr. Jones, Principal of the 

Academy, Aungier-ft. do. 
Mr. Matthias Joyce, do. 
James Jackfon, Efq. do. 
Mr. William Jones, do. 

K 
Jas. Kearney, Efq. M.R.L A. 
L. T. Kelly, T. C. D. 
Francis Kiernan, Efq. Cuf 

tom-houfe 
Wm Knox, Bank of Ireland 
Andrew Ker, M. D. 
Thomas Kirwan, Efq. Dublin 
James Kearns, Efq. do. 
Wm. Kennedy, Efq. do. 
John KempHon, Efq. do. 
John KilHnc, Efq. do. 
Peter Kcon, Efq. do. 
Thomas Kelly, Efq. do. 
, . Kelly, E(q. do. 


William Koe, Efq. Dublin 

Daniel Kennedy, Efq. do. 

Francis Kiernan, Efq. do. 

John King, Efq. do. 

Daniel Kinahan and Co. 
Efqrs. do. 

John Kearns, Efq. 

I. Keller, Efq. 

Henry Kearney, Efq. do* 

Thomas Kinder, Efq. 

Edward Keely,' Efq. do. 

Mr. Michael. Kearney do. 

Mr. Thomas Kelly > do. 

Mr. William Kennedy, do* 

Mr» William Kent, do. 

Mr. Edmond Kennedy, do. 

Mr. Chriftopher Kelly, do. 

Mr. Martin Keene, do. 

Mr. Thomas Kirwan, do. 

Mr. Roger Kennedy, do. 

Macarius Jn. Kennedy, Efq. 
do. 

Mr. Hall Kirchoffer, do. 

Mr. Anthony Kifler, do, 

Mr. George Kenny, do. 

Mr. William Knott, do. 

Mr. John Kclly^ do. 

Mr. James Kearns, do. 

Mr. Pat. Kennedy, do. 

Mr. Jonathan Knaggs, do. 

Mr. Michael Kearns, do. 

Mr. Marks Kelly, do. 

Mr. James Kainan, Land Sur- 
veyor, Killear 

Mr. Thomas Keegan, Larha, 
Mathematician 
. L 

John Lord, A.B.S T.C. D, 

Nat. Low, Efq. Cafbicr of 
the Bank of Ireland 

C. D. Lirkin, Efq. Cuftom- 
houfe 

Jn. Low, M. D. Dublin 

John 
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John Lambtf t, Efq. Cuftom- 
houfe 

W. Lcet, Efq. Dublin 

Richard Longford^ Efq. do. 

I, Lendrick, Efq. do. 

James Ledwicfa) Efq. do. 

Richard Lodge, Efq. ^do. 

Simon Langley, Efq. do. 

A5el Labertouche, Efq. do. 

A. Livernd, Efq. do. 

Thomas Locke, Efq. do. 

Jofeph XiCathlj, Efq. do* 

Robert Ljons, Efq. do. 

Jackfon Lloyd, Efq. In- 
furance Exchequer, do. 

John Levinge, Eiq. do. 

William Long, Efq. County 
Kildare 

Mr. JoQiua Lacy, Dublin 

Mr. Arthur Loghlin, do. 

Mr. Michael LyonB, do. 

Mr. William Lacy, do. 

Mr. William Lowry, do. 

Mr. Patrick Long, do. 

Mr. Laurence Leech, do. 

Mr. James Lafarelle, do. 

Mr. Mathevr Langley, do. 

Mr. John Lynch, do. 

Mr. .Thomas Lennon, do. 

Mr. John Lennon, do. 

Mr. Martin Long, do. 

Mr. Andrew Langfion, Caf- 
tlebar 

Mr. Roger Lyons, Dublin 

Mr. Roger Lamb, maimer of 
of the fchool Whitefriar- 
ftreet, Dublin 

Mr. William Lombard, Mal- 
low 

Mr. ' Laurence Laup,hlin, 
Land Surveyor, near Bal- 
timore 

Mr. Laurence Leech, Princi- 
pal of the Academy* 
Thomas*ftrcet (c 


M 

John Maxwell, A.B.S.T.C.D, 

Sir Richard Mufgrave, Bart. 

G^.F. Murphy, Efq.LX.D. 

Counfellor Molony. 

George Maquay, Efq. Direc- 
tor of the Baiik of Ireland. 

John M*Kay» Efq. Deputy 
Sec. of the Bank of Ireland. 

£. Medlicott, Efq. Chief 
Book-keeper of the Bank 
of Ireland. 

Alex. Marfhall, Efq. ditto. 

Mark Monfarrat, Efq. Boob- 
keeper to Finlay and Co's 
Bank, Dublin. 

Thomas M<Grath, Efq. do. 

Cors. MacLaughlin, Efq. do. 

Michael Mahon, Efq. do. 

Randal McDonnell, Efq. do. 

. . ■ Moore and Co. . 
Efqrs. do. 

Richard Manliffe, Efq. do. 

John Maddock, Efq. do. 

Charles P. Moore, Efq. do. 

James M<Manus, Efq. -dp. 

FoUiott M<Grath, Efq. do. 

Meflrs. John M^Mahon and 
Son, Efqrs. 2 books, do. 

James Morris, Efq. do. 

Patrick Moiloy, Efq. do. 

John M'Hugh, £f(^. 

Thomas Madden, bfq. 

James Molyneaux, Efq. 

Jofeph Milikin, Efq. 

Minnittandbhort, Lfqrs.do. 

P. M*D(muugh and Co. 
Efqrs. do. 

Nicholas Murphy, Efq. do. 

Hamilton Maxwell, Efq. do. 

W. Middiewood, Efq. do. 

Thomas M*Kc:nny, Ejq. do, 

Irwine M<Alpine, £lq do. 


do. 
do. 
do. 
do. 
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W. Moflbp, Efq. Dc)|blin. 
Robert Murddck, Efq. do. 
Jofcph M'Dcrmott, Efq. do. 
Thomas Mackey, Efq. do. 
Mafon and Thomas, Efqrs. 

do. 
John Morron, Efq* do. 

George W. Mills, Efq. do. 
Robert Morrifon, Efq. do. 

McDonnell, Efq. do. 

Patrick M^Nally, Eiq. do. 
John Mathers, Efq. do. 

Patrick M'Kenna, Efq. do. 
Patrick Martin, Efq. Eyre 

Court. 
- ■■ Maxwell, Efq. Dublin. 
John French Madden, Efq. 

Back-ftreet, Galway. 
Meifrs. William and John 

Martin, Dublin. 
Meflrs. James and Francis 

M'Ardell, Dublin* 

Mr. Thomas Mehain, do. 
Afr. Randal McCarthy, do. 
Mr. Patrick M^Keevers, do. 
Mr. Edward Manfell, do. 
Mr. Mic. M*Dcrmott, d6. 
Mr. Francis M*Dcrmott, do. 
Mr. W. Mathews,^ do. 

Mr. James Mathews, do. 
Mr. Patrick McCarthy, do.^ 
Mr. John M^Namara, do. 
Mr. Patrick M^Dcrmott, do. 
Mr. Patrick Molyneaiix, do. 
Mr. Thos. Merry, do. 

Mr. John M^Gauran, 

Philomath do. 

Mr. George W. Moore, do. 
Mr. Michael M'Cann, do. 
Mr. Charles Merchant, do. 
Mr. Blacker Mathers, do. 
Mr. Patrick Murphy, do. 
Mr, Mic. M*Cutchan, do. 


Mr. Barth. Mulvey, Dnblhu 
Mr. H. M<Mahon, do. 

Mr. James M'Cicay, do. 
Mr. Edward M<Dermott, do. 
Mr. Richard M<Ardell, do. 
Mr. Dennis McDonald, do. 
Mr. Geoff. M<Dermotc, do. 
Mr. John M«FarlaBd, A.B. 

Tara Lodge. 
Mr. Alex. M<Caul, Dublin. 
Mr. John Morris, do. 

Mr. John McDonald, do. 
Mr. John M<Cowen, do- 
Mr. C. Monaghan, do. 
Mr. Col. Millan, do. 
Mr. Evan Mufpratt, do. 
Mr. Patrick Madden, do. 
Mr. Richard Molloy, do. 
Mr. Jofeph Madden^ do'. 
Mr. Martin Madden, do. 
Mr. John Mahon, do. 
Mr. James Murtha, do. 
Mr. John Melligan, do* 
Mr. John Mulock, do. 
Mr. Robert M'Farland, Jo. 
Mr. James Murphy, do. 
Mr. Maxwell M«Cann, do. 
Mr. Charles McDonnell, do. 
Mr* John Murry, do. 
Mr. Thomas M«Gill, do. 
Mr. George Minnitt, do. 
Mr. Thomas Malone, do« 
Mr. John M'Kinzcy, do. 
Mr. P. Mi^quinne, do. 
Mr. Dennis Meagher, do* 
Mr. John Macken, do. 
Mr. Michael Morgan, do. 
Mr. Thomas Madden, do. 
Mr. Francis M'Greevy, 

Caftlebar 
Mr. Mark Morton, Principal 

of the Academy, Lower 

Ormond-Qiiay 

• Mr* 
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Mr. Thos. Morris, Mathe- 
tician, Derryaghy. 

Mr. Michael Moylan, Cruck- 
brague. 

Mr. Edward McCartney, 
Caftlcpollard 

Mr. R. Morgan, Dromore. 

Mr. Thomas M'Loughlin^ 
Accountanr, Dromore. 

Mr. Thomas Martin, Mathe- 
matician, Jameftown. 

Mrs. Manfel, Dublin. 

Mafter Edward Manfelli do. 

Mrs. M<Clunc, do, 

Mrs. M<Guinners, do. 

Mr. William M*Donnel], do. 

Maftcrlhos. Mulvany, do. 

Mailer Sam. J. Macken, do. 

Mafter John M'Dermott, do. 

Mr. W. M* Men amy, Princi- 
pal of the Marine School. 
N • 

Rev. James Nelligan, Ballina. 

W. Norton, Eiq. (!)uftom- 
houfe, Dublin. 

Patrick New, Efq. Clyduffc, 
King's County. 

O. L. Nugent, Efq. Bob's 
Grove near Old Caftle. 

H. Nellis, Efq. Dublin. 

J. Newman, Efq. do. 

Jofhua Nunn, Efq. do. 

i\dam Nixon, Efq. do. 

Meade Nifbett, Eiq. do. 

Thomas Nayler, Eiq. do. 

Lawr. Nihell, jun. Efq. do. 
Newton, Efq. do. 

Mr. Abraham Newland, 
Principal of the Academy, 
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PREFACE. 


THE Atithor conceives it not only unneceflary, but abfurd 
in the extreme, to offer any apology for, the prefent attempt 
of adding his mite of improvement to the general ftock of 
Arithmetical knowledge. Arithmetic it^ as it were, the 
Pritnutn Mobile of Mathematical fciences : it is the Imtium 
to the whole ; its operations are of the laft importance to 
to each ; its calculations are the moft ufeful to man ; in faft^ 
its conclufions are the ultimate obje£l of fcientific inquiries^ 
when mathematical certainty and numeral deductions are 
fought for. 

We are told by Jofephus, that, when by the command of 
God| Abraham went forth from Cfaaldea, through Palefttne, 
into Egypt, he carried Arithmetic with him ; and finding 
the Egyptians capable of improvement, he there employed 
bimfeif in the arduous tafk of an inflruAor, and firft taught 
Arithmetic and Aftronomy to that ancient people; and 
hence the antiquity of this moft excellent art can fcarce be 
difputed. 

But this noble branch wants not the affidance of diftant 
authority or ancient biftory to recommend it ; it needs not 
the aid of remote ages called in to point out its value, nor 
the help of refined modern philofophy to give it more luftre / 
nay, the univerfal confent of mankind, at this prefent 
moment) is of itfelf fimply fufficient to declare, that no man 
ever employed his time in the cultivation of a fcience more 
generally ufeful than that of Arithmetic. 

By Arithmetic, the Geometer calculates the ratios and 
and feveral dimenfions of his different magnitudes and figures ; 
the Aftronomer determines the precife times of eclipies, 
and all the other celeftial phenomena ; the Navigator difco^ 
vers his exaA place in the extended ocean, and his courfe and 
diftance to his wiflied-for port ; the furveyor makes out the 
quantity of land in his furrounded traA ; the merchant regu- 
lates 
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lates his various profitSi exchanges, &c.) the sCvarictcms 
nfurer fettles his rates per cent } and the ufeful and indigent 
mechanic and laboorer comeat the balance of the fmall pit- 
tance ftill remaining due : in fhort, Arithmetic is fo extenfive 
in its operations and important in its feveral calculation Sj 
that the perfon who has a competent knowledge therein is, 
by common confent» allowed to be a good fcholar, however 
flender his other literary acquirements niay be. 

The author of this eflay by no means wlfhes to depreciate 
the labours of other writers on this fubjeA ; many have gone 
far' and deferve well of the public; all his ambition is» to 
think that he has made fome important improvements to this 
valuable. art<— an art that can never be exbaufted 1 He does 
not pretend that he has brought the fcience to its ne plus ultra 
of perfcAijon ; but he hc^>es it will be found, that he has 
done much that way ; and that his fellow- labourers who may 
come after him will difcover that the greater part of the rub- 
bt(h is removed, and that the path is now rendered ftraight 
and toleraUy level. 

P.D. 
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TO THE rREADER. 


■■■ 


AS "bodkB of tUs Idnd cootain fevend aftklei j of wbicli 
there h no abfolute neceffity that ereiy reader fhoaid make 
lifnfclf mafleri and as thefe works may fall into the hands 
of tbofe who have neither proper opportunity, nor proper 
uB&mtc i the whole indifcriminately is intended to affift 
the young (indent in the ground-work of Arithmetic, as 
Well as the practice. We have therefore carefully fhidied 
what directions could be given in a matter of fuch impor- 
tance, and now we tmft, that the precepts and examples fiiit 
the ofajefi, viz. the fanport and matter of the improvement 
of the pupils and our own charaAer depending thereon. We 
tmft that in the following Iheets fuch afyftemof fcicnce and 
praAice (ball be found, that all our readers and pupils never 
met with any thing more fuitable to their avocations and 
waists. We do not wi(h to depreciate the excellent Arith- 
meticians who have gone before us, particularly Malcolm 
and FlpQerfon, who are the two modern authors of real 
abilities, that have kept clofe to a proper fyflematic plan and 
manner cf writing ; but then they are by no means calculated 
in other reipeCts for common ufe: Nialcolro, propofing to 
give a complete view of every particular of theicience, enters 
fo deeply into it, and makes fo much ufe of Algebra, that it 
requires a tolerable fkiU in that branch to be able to read 
him f the principles of which be alfo intermixes with thofe 
of Arithmetic, as a part of his plan. *' 

In EmcrfoD, is attempted a brevity in the method, ' 
which we think has rendered his book not properly fit for a 
mere mvice ; the rules are very few of them demonfirated, 
nor is it feemingly in other refjpeds well calculated for an 
affiflant to teachers, and the ufe of fchoolsl However, in 
juflice to thefe authors, it muft be obferved of the firft, that 
his book will be a lafiing monument of his learning and 
indufiiy, and that the ingenious theory of numbers, given 
us in the nther's work^.wiU intitle it to the peruial of all 
lovers of Arithmetic. 

We 


TO Tlt£ ASilMU U« 

Wc do aol ililttid to difcoimge the niuncMM «ad excel* 
lent accoontanu who have raccivcd their tnttrtt^tioos from 
thefe ezcellcnt authon (or from any other writer oa Arith* 
netic) 'f but we hope fai the foUowtng treatiie« that we iball 
lay down fnch rulei and prinriples and /hori tmthods^ that 
c^9trf fcbool'boyt and thofe of the moft dull appreh^iioos, 
AmII receive that benefit and inftroitioiiy which e?ery book 
of Arithmetic flionld afford.^^What fbUowt for the affiftance 
of the joong Arithaaetidan in the coorfe of his (todies tqge* 
ther with the explanation of fome mathematical terms, he 
snay fometimes meet with in his pr<^refi, even in the fecond 
volume of this work, is our intention here.-^Aftcr our young 
friend has made himfeli^maftcr of Numeration and its depen- 
dent principles, we then recommend to bis moft ferious 
perufal, the definitions in the firft part of the work ; thefe 
we afiertt if properly anended to, will ferve him in the whole 
courie of his ftudies ; many excellent accountathts have been 
wandering in the dark, merely through wu of fuch affiC- 
unce. If the pupil's time and genius afford the opportunity 
of his reading our cl^ooftrations, fo much the more will he 
profit ; but if thefe favourable circumftasces occur not, then 
let him carefully attend to thetableSi and we aflcrt roundlyf 
fo complete a fct of tables of coins, weights and mealtires^ 
Ac were never before jmbliihed. A perfeA knowledge of 
thefe taUes will ferve every ftodent, be his intended profcf* 
fion what it may. In the courfe of the work, many ooncrac- 
sions of great impertaooe in thefcfpoAive rules are to be met 
with ; the pnpil may therefore, accoitiing to his ability and 
tafte, attend to them in the firft going over, or in a lecond 
^penifiil } but we moft ferloofly recommend that it be his uki^ 
$mtum^ not to be deficient therein. Surely, fliort methods 
in accounts, give the pre-eminence ; and, indifputaUyj th^ 
whole fyftem contains more thereof than ever were before 
pnbliibed together. The firft volume, we apprehend, has 
abundance of matter for the beginner; but the complete 
Arithmetician will not ftop fflioit there, until he has gone 
throagh the feoond, and made himielf acqoainied with 
Decimal Arithmetic, and the fiaiihing ruks ior mercantile 
profeffions ; then the theory of proportions, we exped^ will 
clofely engage bis confideration, after which he may apply 
himfelf to the extra^on of the b^uare and Cube Roots, and 
of powers and roots in general, with their applications. If 
th^ ftnd^t^ time aad abilMeaiMitboiiie, we advMe that be 
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fhould read T)ur Appendix of Algebra, there he will find more 
important matter, than probably ever was comprised in the 
fame compafi. We haive attentively read Simpfon, Emerfon^ 
Ward, &c. on that fubjeA, and we hope that we haipe 
extrafted the moft ufeful parts, and added our own improve- 
ments thereon I we do not aflert that we have given a 
finiflied and extenfive fyftem of Algebra ; but certain it is, 
that any one after reading this work with due attention, may 
encounter the greateft difficulty in that fcience with courage 
and certainty of fuccefs. 

In the firft volume there will be found a fyftem of pra£tical 
rules, better fuited to bufinefs than ever before «<ere pub* 
lifted ; thefe are under>the head Compendiums, after Com- 
pound Divifion. Merchants, lYaders, Bankers, &c. will 
find many ufeful hints and methods contained therein, well 
worthy of their perufaij and thefe methods when fully 
underftood by the pupil, will qualify him to pafs through 
the general rotitine of common bufinefs, with that adroitnefs 
and focility, which every good accountant fhould make his 
principal obje£^. 

From thefe gen^l^l obfervations on the work, we appre- 
hend, that our readers will be better qualified to go through 
the fame than if they were left entirely to their own judg- 
ment. True, indeed, the work fpeaks for itfelf; but ftiU 
we think that there is an abfolute necefiity in pointing out a 
few of the numerous improvements and original excellencies 
in which we think our fyftem exceeds others ; in order to 
direfi the attention to thofe beauties fo necefiary in theory 
and praAical afiairs. ^ . 

We hope that the judicious /rrrtfj^/^r who has his pupiFs 
intereft at heart, will carefully direct him to Andy thefe ftort 
rules and methods, with the moft ferious attention. Thefe, 
he moft fee, will aflift him in his moft ordinary concerns, 
and give him that tafte for proficiency in numbers, which 
nothing but fuch brevity of fy item can produce. . 

Teachers, we hope, will find this work of the laft impor- 
tance to themfelves and fcbolars ; the multitude of examples 
fuited to all ranks and profefiions, with the fhorteft methods 
poffiUe of folution, and the whole deduced from proper 
precepts, will leave nothing wanting for their ufe and infor* 
nation. The author does not afiiert that all his queftions are 
original, but he hopes that 'the feledlion of tbofe which he 
has borrowed from Clare and others, is of the beft quality. < 

In 
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In rerpeA to his own, he leaves the rotder Co judge of thieir 
Ivorth and utility ; this, however, he believes^ that if they 
are not in the beft drefs poffible % they are more completely 
adapted to bufinefs,. than any other to be ^et with. 

Befose we difmifs this fubjeft it may not be improper to 
obferve, that ftudents of the Untverfity may find fevend 
matters in the notes worthy of their moft careful perufal. 
Tnily^ the theory of numbers, is there pretty fiiUy exhi- 
bited i and if to a complete knowledge thereof^ they (iibjoin 
a perfeA acquaintance with our Appendix of Algebra, per- 
haps no fubjeA in their Mathematical courfe^ vrill be fomid 
too difficult. 

I 

S. S. If our Errata appear large, we think that the reader 
has the advantage thereof : and it is the fame to him whether 
the true anfwer is found at the end of the queftion, or in 
the errata. Every poffible care will be taken in a fubfcqnent 
edition, to expunge errors ; at the fame time, it is hopedji 
that every one in pofieffion of the firft edition, will correft 
the errata with the pen^ for a mutual advantage^ if others 
appear ; every one will be attended to and thankfoUy received 
by the Author. 
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THE educttion of youth is confidcred^ in all dvaized 
0O«tttriet» as a fabfeft of the higheft importance, not only to 
individiuds and families, bat to the common-wealth at large. 
Accordingly we find the moft eminent men in all ages 
engaged therein. To enumerate all the Sages^ Philorophers» 
Hmet, and even Princes, who have (^bmitted to the 
ardooDs taik* woold be vain; but in vindication of that 
honMirable profeffion of a Preceptor^ we (hall notice a few. 
Tofephos faySy that Adam carefully infbiiAed the pofterity of 
Setb^ and as a faithful prophet and fervant of the Lord» 
ihewed themt that in confequence of his fidl, this world 
fhould undergo a two&ld definition ; the one by a deluge 
and the other by fire. 

The defcendants of Seth dwelling in Chaldea^ where, by 
the clearneis of the air, they had an opportunity of obferving 
the various motions and changes of the oeleftial bodies \ affaro^ 
nomy and its concomitant branches of Arithmetic and 
Geometry, began to be ftu^ied. Abraham, the &ther of the 
faithful, being initiated into thofe myfteries, removed from 
thence (by divine direAion) into Egypt, and there followed 
d&e profeffion of a teacher; as Jofephus further teftifies. 

Thefe fciences paffiog over the Levant were brought into 
Greece s accordingly we 'find that Thales the Milefian, who 
taught about 584 years before Chrift, was the firft among 
the Greeks who foretold an ccliple of the moon to king 
Cyrus ; and out of his feminary many great fcholars arofc> 
as Ariftotle and Hippias write. 

Pythagoras b the next among the Greeks of whom men- 
tion b made, as keeping an academy. He firft of all 
abftrafted Geometry from matter, and applied that fcience 
to the. intelleA ; and puihed Arithmetic to a perfection 
unknown before. The greater part of hb reafoning was 
taken from the property of numben and magnitude. In 
thoie times no one was reckoned a good citizen, or an 

honourable 


litaburlble mad, athoog the Greeks^ who was Unacqaainted 
with Arlthoietic and Gfeometry* 

Theodoras, the mafler of Plato, is not to be forgotten t 
in his acadeaiy, many great men were educated; their 
writingsi except fome of Plato's, are now loft \ bat his pupil 
Plato honourAbly acicnowledged, that to hicn he owed much^ 
and that the foundation of all he knew, was laid in the firft 
inftniAions he received from his excellent preceptor. He 
frequently and candidly owned* that Theodoras ought to 
have the honour add riot hiriifclf- «* If," fays he, •< the 
<' public are in anywife benefitted by my acquirements, it ik 
«• not me, but my mafter Theodortis to whom they arc 
<< obligated ; be began the work and (ketchedoUt the ufefdl 
*' plan, and I have endeavoured to finifli it*** Plato Was ad 
excellent teacher, and a man of dignified humanity and 
morals ; and the Greeks were fo confcioos of his merits, that 
they wifely encouraged him : and had not luxury and cor^- 
niption preponderated at laft among them, learning and 
liberty would no doubt have remained in full vigour in 
Greece, to (his day. 

The in(cription over Plato's academy is well known to all 
men of icience, viz. <' Let no one ignorant of Geometry 
enter here.** 

Archytas, one of his fcholars, was a moft profound 
teacher ; he firft brought down the fcience^ to human ufes ; 
he was alio a general, and in five battles which were fought 

Sioft the enemies of his country he commanded and cama 
viAorious. Thus, a fchoolmatter in Greece, was not 
only an humble teacher^ but, a hero and a faviour of hi| 
country. 

Xenocrates, another of Plato's pupils, was the preceptor 
of Ariftotle, whofe name, as being the tutor of Alexander 
^be Great, fufficiently evinces him to have been a man 
whom poftehty muft revere. What remains of Ariftotle's 
writings, clearly (hews that he was a lover of learning and a 
man of great wifdom : it b an acknowledged trath» that^ 
. had his pupil, Alexander, been diredted by his fapient inftru^ 
tions, the dreadful difmemberment and extinction of the con* 
quered eaftem empire would not have followed his death fo 
immediatdy. 

But why attempt to mention all the great men who have 
flouri(bed among the ancients, in the dcjM^tment of the 
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IflftniAort of f 611th ? It wmikl fill a large vohnne : for that 
is fcarce a fage, philoropher, &c. whofe name hat btoh 
handed down to pofterKyi as deferring well of the common 
Wealth of letters, whom we do not find to have been a 
teacher. EacUfiy Archimedes^ Diophantos, Bcc. &c. w«rc 

Erofrflbrs, and taught public fchools ; and even Dionyfius^ 
ing of Sicily^ when bani(hf*d from his throne, became Ml 
hnnible fchoolmafter b Greece. 

Dionyfios the lefi^ a monk, in the 6th centory, who fettled 
the Chriftian jEra or Epoch, was a fchoolmafter f and not- 
withftanding he lived in the dark ages, when the Goths and 
Vandals had ovcr^run the Roman empire, and had nearly 
obliterated every trace of fcience and chronology, yet bis 
adjuftment of that .£ra vras found to be fo accurate, that h is 
followed to this day. 

We may now come to modern times ; and here We ftatl 
find the names of profeflbrs, whofe labours, as a£hial teaehcSPi 
or writers, will make them eftecmed and admired to thtt 
lateft times. Newton, Whifton, Barrow, Simpfon,^ £mer* 
fon, Malkelyne, &c. are naiAes whom pofterity muft ever 
Irevere. The celebrated Dr. Hutton, at preietvt etfqployed ifi 
the education of youth at Woolwich, and his excellent 
affiftant Bonnycaftle, do honour to the profeflion of teachers. 
And if we take a view of the profeflbrs of out own ciMmtry, 
We fliall find abundance of e«ntiyent names to add luArelo the 
eatalogue. Starrit, Royxtan^, Fenn, Hamilton, M^Gee,* 
Uflirr, Davenport, Na(h, and all the prefent Fellows, and 
Pnofefibrs of 7 rinky College, take an exalted rank in the 
lift. And we are juftifled in cloCng it, by adding (hereto 
the names of the worthy and learned teacbears of the city of 
Dublin, who have fo patiently examined the following work, 
and after the moft minute invcftigation of its perfeAions and 
defeds, have candidly given their opinVons thereof. And 
we tmft, that the youth for whofe itoprovement it was wrk« 

veil 


* The opinion of the author, of the Profeiror& of Trinicr College, is 
foaodei on incoatniTerciblc fadt; fMuuel^, he judges from the nuttiScrof 
eminent men whom they have qualified to fill, in this and dtbsr conncrllN« 
the moll cialced ftition», in every learned d^artment, whcthcr-ic be the 
fenate, pulpit^ bar,^r the more humble charaScr of a merchant todprxTMS 
gentleman. 
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tnj viU re crive Ibiit affiftan^e from it, which thefe geittle- 
oxn expcA. 

Aik the learned judges on the bench, or the moft eloquent 
coanreUort at the bar, who laid the foundation of that know* 
ledge irhich has raifed them to their prefent dignified rank i 
or who inftUled into their tender minds the firft rudiments 
of that learning upon which the fuperilruAure ot their pro* 
feffionai reputation has been erected i Ci^ndour anfwers i 
my fchoohnafter, my old, faithful friend. He it was who 
performed the kind paternal office, and conduced my mind 
from the unlettered chaos, to the temple of (cience, of reafoo^ 
s«id perfeiOtion. 

Let us turn to the divine, and put the fame queftion to him i 
Asa minifter of theGofpel, an advocate for Chriftian veritfji 
hfi is compelled to anfwer, that his eftetmed tutor, his kind 
preceptor, tenderly opened to his view, the firft dawningt 
of icience, of reafon, of virtue, of the perceptions of the 
perfeAions of the JDW/jr, and the truths of the GofpeL 

Again, if we look to the fplendid courtier, the eloquent 
fenator^ the prime minifter of the ftate^ and aik them ana 
they not a^ much indebted to the foftering inftruAions of 
their old fchoolmafter as thofe ? The brilUimt figure which 
they now make on the public ftage^ received its firft Iketches 
from the teacher, who blocked out the piece and pointed out 
the beau ties, of the firft principles of learning, of eloquence^ 
of virtue, and patriotifm. 

We prefume not to cenfure the great, or to charge them 
with ingratitude towards their former teachers ; that many 
benevolent gentlemen have made ample provifion for their 
tutors in* the decline of life, is an undoubted h& : yet that 
too many worthy fchoolmafters are oegleded by their for-'* 
mer pupils^ and fufiered to die in obicurity and wretched* 
nefs, is a melancholy truth, which humanity ihudders at 
relating. This is an evilj which we hope cannot exift much 
longer, in the midft of enlightened Cbriflidnity. Cicero^ 
though a Pagan, fays, <' What greater or more excelknt 
*< gift can we ofiisr to the republic, than to teach the youth 
'* carefiiUy." And if fuch were the fentiments of a. Roman 
orator, unaffifted by the light of the Gofpel ; how much 
more ffarong and benevolent towards teachers, ihould be both 
the theory and practice of the followers of the mirdjut 
Ridet$nir f 

(e 2) Royalty 


RoyaItT itfelf is oraamented hj Ltteratare ; wbenctf 
from the Monarch on the throne to the moft inferior pro* 
feffional charaAer, all are more or lefs indebted to the fchool- 
tnafters' inftruAions for their advancements in life and future 
profpeAs; and of confequence it is the bounden duty of 
every man of virtue and patriotifm to cherifh and befriend 
Teachers : fince thd hnppineis and fuccefs of their children 
and tbofe of the ftate greatly depend thereon. On the in- 
Ihrudioos firft inftilled into the puerile mind) the future 
exertions of virtuous purfuirs, or vicious habits are greatly 
to be attributed. Let Profeflbrs of ufefuF learning} thereforei 
meet with that liberal encouragement and receive that honour 
and refpeA to which their important truft and utility in the 
commonwealth entitle them; and the empire itfelf muft reap 
the benefit i from our beloved Sovereign on the throne to the 
humble cottager^ all muft feel the falutury tSt(X% of a humane 
attention to fchoolmafters. And when the fneer of igno* 
ranee, or the ridicule o( unlettered infolence is unjuftly 
levelled agairifl; the profeiSoo } every man of tafte and virtue 
mufl; ipurn the illiberal and contemptible fellow : from the 
. clown, indeed, men of fcience can expedt nothing but un* 
generous and bafe treatment ; but gentlemen of eruditon and 
politenefs will ever patronisse and encourage teachers of 
ufeful learning. 

From thefe few obfervations on what ought to be the 
general conduA of every one in the ieveral departments of 
life, towards fchoolmafters ; we truft that our intention (hall 
not be mirconfirued into any partial prejudice for, or again ft 
any particular clafs of learned gentlemen, or any other body 
of men ; for we folemnly declare, that for our own part 
we fhould do violence to our fetrlings and injuftice to truth, 
if we did not acknowledge in the raoft unequivocal manner 
that the Writer-s encouragement, while he was in the line 
of a teacher, flowed lb equally and liberally from all ranks, 
that he was never able to make a diicrimination ; and as 
an Author,, gratitude and honour compel him publicly to 
own that he has found xiumeroys patron^ and firien4s in all 
orders and degrees of men : for which he returns his un- 
feigned thanks to the Nobility, Clergy, Gentry, &c. particu- 
larly his brethren, the worthy and generous teachers of the 
City of Dublin, foe the public and handfonic teftimony of 
\i\% laborious work^ which was the refuU of twenty years* 

ciofe 
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ttofe tpplicadon. And when he refleCb on the patience tbej 
have fliewn* in accurately perufing a work fo YolumtnouSy 
he feds himfelf more gratified at their difinterefted and 
phil^tropic condud» than he poffibly could be, were the 
i&igheft worldly honours to be conterred on htm by them. 

Perhaps it may be enquired. Why has jhe author of a 
fyft^m of Arithmetic ftepped forward as the oftcnfible advo* 
cateforfchoolmafters? inanfwer, he replies, that his motives^ 
he hopes, are of the pureft kind. He hs^ the public good 
alone at heart } and one way to promote the fame, he humbly 
conceives, is by a proper attention among all learned and 
influential characters, to the refpe£tebility and comfort of all 
worthy teachers. As one who has ipent many years in that 
department, he feels for the happineis of his fellow*labourers 
in the lame vine-yird $ and he verily believes, that the more 
this cUls of men are encouraged^ the more fltall the whole 
community at large be benefitted. And although he has for 
the prefent removed from the profeffion, and is not actually 
employed at this moment in teaching a fchool, yet^ as an 
author of a fchooi-booki intended folely for the inffaruAion 
of youtbf he apprehends that the line in which he is now 
engaged, and that of a teacher, can fcarce be confidered as 
any thing but one and the iame honourable employmentj 
namely, that of a fchoolmafter. ^ 

Which of the arts^ fciences^ languages, &c. taught by the 
laborious tutor^ is the moft ufefiil to aiankind, we pretend 
pot precifely tcr determine; each having. its own peculiar 
ptility ; but this much we may venture to afiiert, that In the 
common concerns of life. Arithmetic and the concomitant 
|>ranches of the mathematics, take the firil place. In our 
preface we have noticed fome inftances of the importance of 
Arithmetic to civilized man ; and here we ihall jvft obferve, 
that every one who is inclined to advance in life, (hould 
make himfelf matter of figures, before he fets forward on 
his journey. Some knowledge of accounts is necefiary for 
every man. If the king wants to know the amount of his 
revenue ; the man of landed eftate, the aggregate of his rent* 
roil ; the merchant, the itate ot his affiiirs and property ; 
Antiemetic exhibits the object of enquiry ; this fcience alone 
determines the matter with perfcA cerramty. Let every one 
therefore imprefs it on the mind of youth, that Arithmetic is 
i| fcience ablolutely neceflafy to be uuderftood by all ranks . 

and 
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wd degrees of mtn ; por is • knowledge of figaf cf pbIiih 
portant Co the fesmle cbar»Qrr $ that woman who U qualified 
to keep accounts^ is beft adapted for the care of a fanii)y.««* 
May Prowidmce therefore* befriciid the teachers of thia and 
every oihnr uCeiul tciencct is the fervent prayer of 

THE AUTHOR. 




THE Author y to prevent piracy ^ offers a reward 
$f TWO HUNDRED POUNDS to any perfin who will 
give information of any attempt made to print of 
publijb this worky without bis approbation under bis 
Hand and Seal jirji obtained^ agreeably to tbe AS 
of Parliament in tbat cafe provided : Alfo^ a furtEer 
reward of 'OHe hundred pounds for any per/on wbo 
bos taken out of the worky and publijbed tbe number 
of pages ffecified in faid A61. Moreover a reward 
ef FIFTY POUNDS wHl be given to any perfon wbo 
may give private information of any piracy thereof 
tbat may lead to convidiony and bis name fball be 
iept fecret. ' 
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ARITHMETIC. 


DEFINITIONS. 


A 


RITHMKTIC 13 a fcicncc wtiich teaches the properticr 
of numbers, and by them deduces precepts of computation 
from oeitaia data (requifites or conditions given) relative to 
the affairs of the bufy part of mankind, and the enquiries of 
the ouriouSfc 

And in ftriftncfs there arc but two primary operations, 
ftom whichthc reft* arc dravm, i. ^.Addition and Subtrac- 
tiooj as* will appear flirt her on: For Multiplication is but a 
compendious method of Addition, and Divifion the fame of 
SubtrBftiont 

2* The moft part oP the objefts of our knowledge may be 
confidered as capable of augmentation and diminution ; and 
our ideas of things, as far as they have that capacity, is 
wtiat ^Bv\e call quantity^ by .which word may be comprehended 
whatever can properly be fatd to haVe part^. 

Under this definition wemnyr^nk exten(ion, {^ multitude 
of- units), weight, motion^ time, &c. 

The one being taken, greater or lefs, heavier or ligliter, 
ftwftcror flower, in relation to one another of the lame 
kind: And, fince the primary and moft confidferable pro- 
perty of quantity isi the being capable of more or left, there- 
fore quantities may be added to, fubtradied from, or malti- 
piied' by one another, and divided into the parts which they 
contaim 

TOL. I. B 3« Unity 


t PEFrNlTIONS. 

3. Unity IS that by which every thing that 15 called, one, 
is confidered. Unity is the beginning of every number. 

4. Nuoiberi is a ioiultitude com poled of units. 

5. One number is f?id to meafure another, when the 
IciTer being taken fome number of times, is exa^ly equal to 
the greater ; as a meafureth 1 2, becaufc three times 4 make 
12. Uniry meaiurcth all numbers. 

6. One number is a multiplex or multiple of another^ 
when the lefs meafyrcth the greater, or when the greater 
containeth the lefs fome number of times precifely. 

7* An aliquot part of a number is that which meafureth 
the faid number without a remainder. The number 2 is an 
aliquot part of lo, becaufe it mrafureth 10, being taken 
5 times J but 3 is'atifl/iywjw/part of 10, becaufe it does not 
xneafure I0| i'or being taken three times it makes 9, an4 
taken 4 times it makes 1 2^ 

8. Numbers are various, as digits, articles, compounds, 
whole, broken, mixe4> &c. 

9. Numbers are faid to be equal, unequal, even, odd, 
evenly even, evenly odd, oddly odd, compofite, plain, folid, 
perfeft, ,harmonic, fquare, cube, &c. &c. 

10. Equal numbers are fuch as contain an equal number 
of units. 

11. Unequal numbers are thofe whofe number of units 
differ. 

1 2. Ap even number is that which may be divided into 
two equal parts, therefore fome number meafureth every 
even number by 2. 

13. An odd number is that which cannot be ({ivided intq 
two equal parts> or ^hat which differeth from an even number 
by an unit. 

14. A number evenly eycn,js that which an even number 
mealureth by an even number: fuch is 24, which is the evea 
number 6 meafured by the even number 4. 

15. A number evenly odd, is that which an even number 
meaJureth by an odd nuniber : fuch is 1 2, which (he even 
liumber 4 meafured by tlie odd number 3. 

16. A number oddly odd, is that which an ^^ number 
^leafurethi by an odd' number; fuch is 21, which an odd 
number 7 meafureth by an odd number 3. 

17. A compofite one, is that which iomc certain number 
befides an unit meafMreth, and confcqueutly hath feveral 

-^ ali<juot 


DEFINITIONS. ^ 3 

aliqtji0t parts-, focii are 4, 6, 8f 9, lo, 12^ I4» 16^ and 

ifi^iiite otkers. 

> ^4| 8.. Plain numbers are fuch as are made of the multi|di* 
cation of two, as 6X2 is laj^ confequentlj every plain is 
compoiite. 

19. A folid number is that which i^ produced from the 
muhiplication of three numbers, and the numbers that 
muhipty one another are called the fides of the faid folid 

» number. 

Therefore every folid number is compoBte. 24 is a folid 
number, becaufe it is made i>y the multiplication of three 
numbers, a, 3, and 4, for 2X3=6, and 6X4=24. 

20. Perfed numbers are fuch, whofe aliquot parts added 
together are equal* to themfelves-, as 6, whofe parts are 3, 

B 2 2, 

V If a feries of tiumhen, continDally proportional From unity in a du- 
plicate ratio, be continued until their fum be a prime number, the fum 
being multiplied into the greatcft term fliall produce a perfe& number. 

Hence by the above, may be found all the pcrfe^ numbers ; becaufe tha 
fum of I and a is 3, a prime number, 3X2=^ ^^^ ^^^ perfetft number, 
"whofe aliquot parts are i, 3, and 3 ; and becaufe the fums of X, a, and 4 
are 7, a prime norobcr, 7 multiplied by the jgreatell aliquot part 4, make 
ft8, the fecond perfed number, whofe aliquot parts are i, 4, 7, and 14.- 

Again» the fum of 1, 2, 4, 8, and J 6, is 31, -a prime number =: 
^^i6izZ4^k the third perfect number; the aliquot of 1^5 next are i, a, 
4, 8, 16, 31, 6z, Z24v 248«'^he fum will he eafUy Itad^ if the following 
number be leifened by an nnit. (fee Quintin, on the ninth book (S 
Euclid.) And the aliquot parts of any perfeA number may be thus found t 
£eek how many numbers arc taken doubled from unity, feclnding unity, 
take' fo oaany doubled from the prime or fumnumering the prime, thefc 
with thofe, double from unity, and the unit itfelf are the aliquot parts of 
the required perfed number. Moreover, the manner of finding the perfe& 
numbers is briefly exhibited (by the foregoing writer) thus, let the ratio of 
I to a be continued infinitely from an unit j fee what numbers of the pro- 
grel^pa,. by taking away an unit, make or become prime numbers; for 
theie being drawn or annltipUed into the next precedhig them, will giv« 
the perfeS numbers. 

Of the multitude of perfeft numbers already found. Mar* Martennus, 
in his preface, fedt. 9, wrkes thus t that, there are but 1 1 yet found, t« 
wit. 6, a8, 496, 8, i»8, ^50, 336, 8589, 869,056, 137, 43^ 691. 
3a8, 4385, 643, 008, S39, 952, 118, and three other, the lail whereof 
is made of the 15,7 th term of a dbuble progreffion, leifened by an unit, 
gad multiplied into 256 terms of thoft 28 which Bungus, in the t8tb 
chapter of his book of the Myfteries of Numbers, rehcarfes, only the S 
lirll are perfedi numbers, (to wit, thofe ^livered above) the otherff. arc 
impcrfe<^. 

But the reafon that more haye not been yet found, is becaufe in a feries 
of a duple progreffion, the intervals *of the numbers, which by kileoiug 
kjf an ui]tt, U«9me primes, «lc f* fcry grcat| that the ixth of the iaid 

uumiiers, 
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3, 2^ |7=6| the fecond perfed mimber is i8« for aH the 

aliquot parts thereof are i, 2^ 4, 7, 14, which added to- 

getbfif make 28. « 

21. Harmonic numbers are fuch* that the aliquot partt of 
the one coUedled, are equal to thofe of the other number. 

22. A fqaare dumber is that which is made b^ the mul- 
tiplication of two equal numberS| or bf the mtiltipltcation of 

. an^ number by UMf^ which is called a fquare root. The 
£r{l fquare in whole numbers is 4^ which is made of 2 by a, 
or of 2 multiplied into itfelf $ the fecond i& p, which is 
made of 3 into itfelf, and (o on in infinitum* 

23. A cube number is that which is made by the multi* 
plication of three equal numbers, or of the fame number 
thrice tak^n in multiplication \ the number itfelf is called a 
cube root. The firft cube except t is 8, which is made by 
the multiplication of 2 thrice taken ^ 2X2:^4, and 4X2=18; 
the fecond is 27, which is made by the multiplication of 3 
thrice taken, 3, 3, 3, for 3X3=9, and 9X3 = 27. 

24. Numbers are faid to be aliquot, aliquant, prime, com« 
pofite, &c. to each other. 

Aliquot, when one meafures the other, as 6 to t8* 

Aliquant, when one does not mealure the other without a 
remainder, as 6 to 19. 

Prime, when unity meafures both, as 11 and 1 5. 

Compofite, when a number meafures both exadlly, as 12 
and 2^» f 

25. « In numbers, the ratio or proportion, is the mutual 
habitude of two numbers to oneanother, and is t^^o-fold, 
either in rtfpeft of quantity or quality. In refpeft of quan- 
tity. It is confiJercd between two numbers, the Srft called 
the antecedent, the fecond the confequent, and is equal, as* 
3 to 3, or unequal, as the greater to the lefs, 6 to 4, or the 
lefs to the greater, as 4 to 6. 

2tf . * Reafon or ratio, as well of the greater to the lefe, 
as the lefs tothe greater, is five fold, via. lih Multiple, 2d. 
Superparticttlar, 3d. Superpartiens> 4th. Multiple fuperpar« 

oumben h the «5th term from unity, cxclufive (fts h faid above) and con- 
fti^uently ^he number ii very ^rat, aud the labour to find whether or 
IMC tt be a prime, \% extremely tedious \ if the num- er Cocifift« of twenty 
figures, perhaps a whole a^e ii not XuMcieot to try it, let one ufe any 
way already found* 

1 

ticttlar. 


■^ 


/ 


DEFINITIONS* 5 

ticttUfi 5th. Multiple fuperpartiens. The three firft are called 
fimple, the two laft mixed reafon, or habitude* To name 
their oppoiltesi join the prepofition Tub thereto, as rubaml- 
tiple, &c. 

• ift. Multiple reafon, Is when the antecedenf, or greater 
nttoiber, contains the confequent fome nunxber of times 
without a remainder, as 6 to 3, called duple, 2i to 7, called 
triple reafon, &c. Their oppoiite is of the lel^ to the greater, 
as 3 to 6, 7 to 21 > called fubdupie, iubtriple reafon, 5rc. 

* 2d. Superparticuiar reafon is, when th»antecedent con* 
tains the confequent but once, with a fra^tiqn, whofe nu- 
snerator is always unity ; fuch are 3 tp 2, 4 to 3, 5 to 4, &c. 
called fefquialtera, fubfelquitertia, fubfefquiqart^, 8cc. 

< 3d. Superpartient reafon, is when the antecedent con- 
tains the confequent once, with a fraftton, whofe numerator 
is always more than unity, fuch as 5 to 3, 7 to 4, &c. called 
fuperdupartieqs tres, and fubfupertriartipens,&c. its oppoCte 
fqperpartiens, as 3 to 5, 4 to 7, or fuperdupartiens tres^ 
fub/upertripartiens quartas, &c. 

' 4th* Multiple fuparparticular reafi>n, is when the ante- 
cedent contains the confequent divers times with a fraction 
whofe numerator is unity, as 9 to 4, or duplafefquiequarta^ 
9 to 2, or quadruplafefquialtera, 26 to 5, &c* its oppofitc 
is fttbniultiplefuperparticular, as 4 to q, &c. 

< 5. Multiplefttperpartiens reafon, is^whenthe antecedent 
contains the confequcht - divers times with a fraction, whoie 
numerator is always greater than unity, as 8 to 3, called 
duplafupcrdupartiens tertia, 19 to 5, called triplafuperquadri- 
partiens qumta, &c. its oppofite is fubmultiplefuperpartiensy 
3 to 8, 5 to 19, &c. Under fome of thefe five fpecies are 
comprehended jAi die varieties that can happen between 
two numbers in refpe£t of quantity, and holds good alio in 
fractions as well as mixed numbers. 

In refpeft of quality, wHich is^a fimilittide of r^afons called 
proportion, it is conlidered between more than two numbers; 
Cor though the reafon of two numbers may be had as before, 
yet a iimilitude of reafons cannot be found, unlefs the num- 
bers be more than 2, and^ is three-fold ; i ft. in reQ)e£t o£ 
their difference, 2d. of their quote, 3d. in refpeft ot both* - 

Of the firfl arifeth arithmetical proportion ; of the 
iecond, geometrical proportion; of the tbirdj harmonical 
proportion. 

I ft. 


fw 


9 DEFINITIONS. 

I. Arithmetical progrefHon is an equality of difitrence^ 
(i» e.) when a rank of numbers have one and the fame differ- 
ence i and is two-fold, continued or difcontinued. 

Continued, when of feveral, the fecond exceeds or is lefs 
than the firft^ by the fame number of units as the third ex- 
ceeds or is lefs than the fecond^ or the fourth the third, &c« < 
^^ i» 3> S* 7) 9> ^^^ '3> ^o, 7, 4, I, are numbers in arith- 
metical progreiHoni the firft term increafing by 2, and the 
fecond decreaiing by 3 : and this is what is commonly called 
arithmetical progrelfion. ^ * 

Difcontinued, i. e» when there is the fam^ difference Jbe* 
tween thcv iirft and fecond, as between the third and fourth ; 
but not as between the fecond and third.: fo i, 3 >• 7> 9 arc 
four numbers in arithmetical progreilion, the difference of 
the firft and fecond and third and fourth. being 2, which is 
not the difference between 3 and 7. 

3. Geometrical proportion is an equality of ratios, (i* e.) 
when feveral numbers being divided by one another, have 
their feveral quotients equal; and is continued or difcontinued. 

Continued, when of federal numbers the firft bears the 
fiune ratio or proportion to the fecond as the fecond does to 
the third, and as the third does to the fourth, &c* Thus 
3» 3> 4> ^1 are proportionals continued, ..fince there is the 
fame reafon of 2 to 3 as of 4 to 6, each being fubfefquialtera s 

1, 2, 4, 8» 16, 32, &c. are numbers in Geometrical propor* 
tion for the fame reafon \ and this is called Geometrical pro- 
grcffion. 

Difcontinued, when the proportion of the firft to the fe* 
cond is the fame of the third to the fourth'; thus 3: 6 :: 16 '.32 
are Geometrical proportionals difcontinued, 3 being contained 
as often in 6 as 16 in 32, viz. twice ; and^his is commonly 
call^ the Rule of three dire£t* 

3. Harmonic or Harmonical proportion is when the firft 
term is to the laft as the diffcrenck of the firft and fecondto 
the difference of the two laft; fo thefe three numbers, i, 

2, 3> 6, are in ipufical proportion,. fincc 2 :6:: i :3=:the 
difference of the two laft ; thus alio thefe 4 numbers arc in 
harmonical proportion, viz. 2, 3, 6, 12 ; Cnce the firft is to 
the laft, as the difference of the two firft to the difference of 
the two laft.. 

A Theorem is a propofition whofe truth b to be demon- 

ftrated. 

A Prob- 


DEFINITIONS, f 

A Problem is a propofition of fomething to be done; or 
difcovcred. 

A Lemma is a theorem inftru^ve to fome Tubfequent pro- 
poiitioiiy to fhorten the proof or practice of t!S 

A Corollary is a propoficion gained in confequence of an- 
other, whofe truth is evident , from the truth or deuionftra- 
tion of the former, 

A Demonftration is 'an infalliabre proof of the truth or 
falfity of propofitions. 

POSTULATES. 

1. Let it be granted that a number given may beincrcafed 
by unity and the number known. 

2. That a given number may be diminifliedby unity and 
the remainder. . ' 

AXIOMS. 

1. Thefe things which are equal to the fame thing are 
equal to one another. 

2. If equal things be added to equals the whole ihall be 
equaL 

3. If equak be taken from equals the remaincikrs fhall be 
equal. ^ ' . 

4. If equals be multiplied by equals the produ£b'fliall be 
equal. 

5. If equals be divided by equals the quotienta fliall be 
equal* 

. 6. The whole is equal to all its parts. 

NoUf A PoAulate is fomething to be granted on which to 
fbupd a proof* , 

An Axiom is a propofition whofe truth is felf-evident« 

A proportion is whatfoever is offered or propoied. either 
as matter of aflent, practice, or fpeculation. 

The Enunciation of a propofiuon is that which is declared 
therein, 

Propofitions are dividM into Theorems^ Problems^ Lea- 
mas^ aad Corollaries. 
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CHAF* 


kqtation: 


CHAP. I. 


NOTATION AND NUMERATION OF INTEGERS. 


NUMERATION is the firft principal part of Arithnictjc. 
teaches how to read, write, value, or cicprefs any numbec 
of figures writteo or propounded, and coniifts of two parts. 

1. The due order of placing down figures. 

2. The true valuing of each figure in its place. 

Several methods for that purpofe have, in the courfe of 
time, appeared i the more remarkable are, 

Firftj the method of the ancient Romans, by the initialr 
ktters, I, V, X, l, c, d, m. 

Secondly, that of the Arabians by thefe cbaraAers, i, 2, 
3, 4, 5, 6, 7> 8, 9, o ; called the decedal method. 

Thirdly, the method of the great Leibnitz, by thefe chji- 
raAers i , o, only^ called the binary method. But experience 
(hews that no method hitherto known are To appofite to the 
various purpofes of fcience and human affairs, as the decedal 
method of the Arabians. The ufe of thefe characters wb7 
introduced into England about the year 1130. The firft 
of thefe characters is called unity, and reprefents one of^znf 
kind of fpedes or quantity ; as, one world, one ftar, one 
man, &c.' Unity is that by which every thing that is, 19 
called one, (£. 7. L. D. 1.) and is the beginning of all nom» 
bers, f. i. Number is a multitude of units, (E. 7* L. D4 1.) 
Then the formation and names of the Arabic digits .will rutf 
thus> 


X 

1 + 
1 + 
1+ 
1 + 
1+ 

I-- 

1 + 


+ 
+ 
+ 
+ 
+ 
+ 
+ 


+ 1 

+ 1+1+1 
+ 1 + 1+1+1 

+ 1+I + I+I+I 


= 1 one 

:=: 2 two 

=: 3 threo- 

=r 4 four 

=r 5 five 

= 6 fix 

= 7 feven 

= 8 eight 


+ i + i + i + r+i + i = 9 nine 


By the various arrangements of which, and the cypher (o) 
all numbers whatfoever are eafily defignable. 

The 


/^ 


\ 


NOTATION. ,9 

The method of difpofingthe figures is fuch, that &ny cht^-* 
rader is encreafed in its value ui a tenfold proportion t(^ward0 
the left hand 1 the firft is the place of units, the fecond the 
/place of tens, the third the place of hundredsi &c. 

Seethe table. 

Units 

Tens ^ 

3 •«.;.. • Hundreds 
34. . •. • . . Thoufahds 


J 
I 
I 
I 
I 

I 
I 


2 
2 

2 

2 

2 
2 

2 

a 


3 
3 
3 
3 
3 


4 
4 
4 
4 
4 


5 
S 
5- 
5 
5 


6 

6 
6 


7 
7 
7 


8 
8 


Tens of Thoufands 
Hundreds of ^Thoufand* 

Millions 

Tens, of Millions 

Hundreds of MUlions* 


Roman CharaAers.' 


3 

4 

5 
6 

7 
8 

9 
a 


One 

Two 

.Three 

Pot^r 

Pive ' 

Six 

Seven 

Eight 

Nine 
' Ten 

Eleven 

Twelve 

Thirteen 

Fourteen 

Fifteen 

Sixteen 

Sevente^ . 

Eighteen 

Nineteen 

Twenty 

Twenty- one jLi 

Twcnty-.two ^ 22 
^Twcoty-three. 23 

Twenty- four 24 

Tweijjiy.fivc ^5 


?0L. I. 


I 

a 

3 
A 

S 
6 

7 
i 

9 
20 


I 

11 

III 

IV 

V 

VI 

vn 
viir 

IX 
X 
XI 
XH 

XIII 

XIV 

XV 

XVI 

XVII 

XVUI 

XIX 

XX 

X5^I 

XXII 

XXIII 

XXIV 

XXV 


Thirty 
Thirty-five 
Forty 
Forty- five 
. Fifty . . 
Fifty-five 
Sixty 
Sixty-five 
Seventy 
Seventy-five 
Eighty 
Eighty-fiire 
•Ninety • 
Ninety* five- 
One Hundred 100 
TwoHundred 200 
Three Hund. 300 

FourHubdred 400 

Five Hundred 500 
Six Hundred 600 
Seven Hund. 700 
£ightHund. 800 
Nine Hund. 900 
OneThouf. 1000 


30 

35- 
40 

45 

ss 
60 

70 

75 
80 

85 

i>o 

95 


XXXV , 
XL 

XLV . 
L 
LV 

LXV 
LXX 
LXXV 
LXXX 
LXXXV 
• XG ■ 

xcv 
c 
cc 
ccc 

fCCCC 
t orC© 

D 

DC 

DCC 

CCM . 

CM 

M or CI3 


Forty 


/ 


lo 


NOTATION. 


Two Thro'tiid 
Three Thourtnd 

Four Thoufand 

Five Tli(^iand 

Six Tboorand 

Seven Thoufand 

Eight Thoufand 

Nine Thoufand 

Ten Thoufand 

f)ne Hundred Thoufand 

Two Hundred, Thoufand 

Three Hundred Thoufand 

Five Hundred Thoufand 

Steven Hundred Thoufand 

Nine Hundred Tjioufand 

One Million 


aooo 

3000 

4000 
5©oo 
6000 

, 7C00 

8000 

9000 

loobo 

100000 

^0009 
300000 
500000 
700000 
900000 
ftXX)000 


MM 

MMM 

V 

VTi 

VIII 
X 

XT 


15CC 
M 



To be brief, all that is requifite to t farther knowledse ut 
numeration may be obtained by the following table, whick 
contains a fummary of the whole doArine. 

Periods. Quadrillio. Trillions Billions Millions Units. 


Hal/Per. 


Piguns. 167,345- '6^,346.604,372.543,^01. 763,870. 


The names of the fueceeding periods are OnintiUions, Sop- 
tillions, SeptiUions, OAillions, Nonillions, &c 
Write down in words the following figures, 

139172428888725299942512849^^402200 

Rule. Begin at units, fct a point undcrthc fevcnth place, 
reckoning that as one ; count forward and fet another under 
the feventh place \ and fo continue to the end. 

One thoufand three hundred and ninety one quintillions^ 
fcvcn hundred and twenty-four thoufand two huAdred and 
•iR^^ty-cighi quadrillions, eight hundred and cighty-fevcn 
thoufand two hundred and fifty^two trillions, nine hundred 
and ninety-tine thoufand four hundred and twenty-five bil- 
Voas, one hundred and twcnry-cight thouftnd four hundred 


SIMPLE ADDITIO'rf. \t 

> 

Ind ninety-three millions^ four huodted and tw6 thou&nd^ 
ivro hundred. 

Whkh vaift number (comprehending all the words, fignifi^ 

cant and infignificanc, that can be made out of the 24 letters) 

is here given as an inftance of the power of tetters and 

nnmbersj and to fhew a form of the moft eafy method of 

•^ Kumeration Table. 

1. Write in figures, one thoufand eight hundred and two. 

2. Etpreis in figures; twelve thoufand fix hundred and 
ihirty-five. . t 

3. Set down In fi^ei^ one hundred and thirty two thou- 
land one hundred ana nineteen* » 

4. Ezprefs in figures, fix hundred and nine thoufand five 
hundred and one. 

.5. Write down ii^ figures^ ten hundred thoufand. 

6. Write in figures, one million, two hundred and twenty 
feven thoufand and eleven. 

7. Ezpre(^ in figures, fifty millions, twenty thouran4 and 

8. Set down in figures, five hundred miUtons^ three hu- 
dired and forty-nine. 

9. Ezpreis in figures, nine hundred and eighty four mil- 
lions and twenty-ieven. 

10. Write down in figures, a thoufand millions. 


CHAP. n. 


- SIMPLE ADDITION. 

SIMPLE Addition, or Addition of Whole Numbers, is 
the fecond ^flential part of Arhhmetic, and teaches, of 
feveral nufnbers of the fame denomination to make one 
total, called their fnm. 

Att/g.'* Set down all the numbers to be added, as in the 
V following 

» 

* Becaaie ten nniti in the firft cdloqin towards the right hand, make aa 
wiit in the nest row towards the lefc | the reaTun of carry tog one for everf 
tea IS evident, sad ihc mtthod of placing the figures ii do Itfs tvidene, be. 

• 4 etnfii 


IS SIMPLE ADDITION. 

followiDg ezaoiptcsy wherein, obferve to fet no figure in th« 
fame columoy but what is of the fame name^ value^ or place^ 
and draw a line under them. 

2. Then begin at the place of units^ add up that column^ 
find how many tens are contained therein. 

3. S^t down what remains above the .ten$> or if nothing 
remains, a cypher/ and carry as many ones to the next column 
as there were tens in this. 

4. Add up the fccond colutph together with the number 
carried, in the fame manner as the &ri\, and proceed thus 
till the whole is finlilied. 

■ 

Examples. 

caiife any qtber dirpofition of the figures would cotircly alter their value* 
The latter paxt of the rule is iuunucd ou the known 4Xium ** The whole if 
equal CO all its parts.** 

l)lM0NST8AT10N. 

y 

The method of proof : ift. Draw a line below tlue uppermoft number* 
And fuppofe it cut off; id. add all the reli togcihcr, aad fct their (um 
voder the number to be proved ; 3d.' add thi& iall-iuund nuniuer and the 
iippcrmoft line together, and it the lunt be the iame as that lound by ti\c 
fuii addition, the v^ork is right. Or thus : .idd the fum with aii the parts 
again, and if the fum be double the former, the work is right. 

Bciides theie two lait nieihcds bcie given, for proving simple Addition, 
there is another very ingenious one, by cafiing out the Aines, thus : 

Rule ift. Add the hgures in the uppermoil low together, and find how 
many nines are contained in their ium. 

id. Reject the nines,' and let down the remainder diredly even with 
the iirft figures in the row. 

3d. I)o the lame with each of the other rows ; and fet all thcfe exceflVs 
of nines together in a line, an<i hiid their fum; then if the cucis of the 
nines in thib ium iound as belote, be equal to the cicels of nines m the total 
iumy the work is right. 

EXAMPLES. 


3789 Excefsof nines 

57^6 

»7i5 


;} 


J 8303 6 the ezcefs of nines in. the total equal 6 proof* 

This method depends upon a j roj-erfy of the numbtr 9, which, cxcrpt tu 
the nun.bcr 3, belongs 10 no oihcrdigit whatever; that any nun)bcr divjdcd 
by 9, villi leave the fame rcmaii)Ocr as the Ium of iu figures or digiis 
divided by 9, which may be thus demondrated : 

DEMONSTRATION. 

Let there be any number as 346 7» this fcparate d into its feveral parts, 
is 3oct4-40c+tc+7 ; - but 30«^*7Jj<'"<»®=3Xl9yv4-«/=iXyi'^+3. 

. IB 




SIMPLE ADDITION. 1 3 

Examples. 

1)786378 ii) 3454 i») 4683 i')4S<S3 v)8i63 

110937 , ^2^^ 1334 iSl^ »453 

821169 T378, 5671 3687 1234 

162914 . 5674 6B4I .1684 5678 

3*930' 5908 . 3081 4168 9123 

162717 3716 6716 1361 4567 

^16271. 1371 9324 lill 8y>i2 

2579687 * 


1793109 


2 v7 96 P 7 I^roof by firjl method. 
25796^7 


^mt 


5159374 J:* roof by jeccud method. 


Proof 

In like manner, 40crr4X99-4"4» ^^^ 6c3:6X94-6« Therefore 3467=::: 
3X999+4X^9+6X9+3-f4+H-7 & 3467-r-9={ 3X999+4X9';+ 
+<»X94-3+4+6+7.)-=-9 ^"i 3X999+4>^99+<>X9 " evidently oivilibic 
by 9. 'I'herefore it" 3467 be divkicd by 9^t will leave the lame remainder 
a« 3-[>4-[.6-f-7-r'9 ; i^nd the fame will hold ot any other number what* 
e?cr. <^E, i). 

The lame may be dcmonftrated thu« univerfally. . • 

DBMONsraATioN. JLec nasi any number whatever, a, b^ e, &c. the digtta 
of wliich it is com()ofed, and ness as many ciphers a^a the higheil digic> i% 
placet frt>m unity. - Then rc^a with «, o'8-|-^ with (« — 1) o's-^-c with 

(« — a) o*i &c. by the nature of notation; zz^y^{»^-^T) 9'»-f^-f-^X(* — ^) 


9*«+XC«--i).9** &«• ^a^i+€ ^c. but oXC«— ») 9'»-MX(«-*») 
9^&-4^Xv*~3) 9*^ ^^- '' pUinly divifible by 9 ; and therefore n divided 
by 9- Will leave the 'fame icmaiuder as a-j-^-f-c &c. divided by 9. (^ii.D. 

In the fame manner ihit property may be ihewn to belong to the number 
3 ; but the preiereuce is ui'ualiy given to the number 9, on account of its 
beiYig more convenient in prat^itc. Now from the demonftration here given 
the rcafon of the rule itf«lf is evident ; for the excel^t of 9*8 in two or more 
number;! being taken feparately, aud the exccfs of 9's taken aU'o out of the 
I'um of the former exccires, it is plain this lall excels mult be equal to the 
eiceiJs of the nines contained in the total fum of all thefe numbers •, the 
parta being equal to the whole. 

This rule was given by Dc, Wallis in his ArithmetiCi publiflied Anno 
1657, and is a very eafy iimple method ; though it is liable to this incon* 
venience. that a wrong operation may fometimcs appear to be right ; for if 
Wc change the placet of any two figures in the fum, it wiU.fliIl be the fame ; 
but then a true fum will always appear tp be lo by this proof ; and to make 
^ falfe ont appear to be truct there muil be at leall two errors, which are 
esk&ly 6ppoLite to each other; and if there be more than two errors, they 
mud balance among themfelves ; hut the chance againft thib particular 
circnnftance is fo gteat, that we may as fafely trull to this as. any other ; 
except indeed when a psrfon who kiiows the method, i» minded^ to tranfpote 
the hgures in the manner above meniioned, which mUt be always guarded 
agaimk, •- . - 


- I 


t4 


8IMPLS ADDITION. 


I ' 


Prorf ty th$ nims^ wbuh is the third method. 

ilinet rejef^ed out of the firft line =3 

J)itto fecond line . • , • =3 

Ditto third line • « • • • =z:o 

Ditto fourth line • • • • =5 

Ditto fifth line . . . « « =8 

Ditto fixth line • . . • • • r=:6 

Ditto ferenth line • • • • =1 

.Ditto of fuai=:8 Proof ^ 

TABLE OF ADDITION, 
To be got by heart by beginners in thit fcienee. 


3 
4 

5 
6 

7 
8 


I 

a 

3 

4 

S 

6 

7 

8 

^ 

2 

3 

4 

5 

6 

7 

8 

9 

10 

~ 

4 

3 

6 

7 

8 

• 

9 

10 

II 


6 

7 
8 

8 

9 

ro 

II 

12 


9 

f 

r t 

12 

'3 
'4 



I V & • 



10 

It 

12 

13 


"".1 



13 

14 

'5 






V ^ 

(6 

16 

17 
18 

• 

« 

1 


■ 1 

t 
• 


The manner is thus : take the greater of two digits^ whofe 
fum is fought^ in the upper line^ and the lefs on the left 
hand column \ in the fame line with this, and underneath 
the other ftands the fum» 

As> fuppofe I wanted the fum of 9 and 7 ; I look for 9 
at the head of the table, and in the fame line with ^7 oa 
the left hand iide Hands 16, the iiim. 

THE irsE. 

!• A merchant on fettling his accounts finds he owes A. 
60/. B. 150/. C. 240/. and to D, lOoL I demand how much 
he owes in all i Anfvt. 550/. 


SIMFLB ADDITIOK. <5 

150 

100 

Anfwer, ^. 550 rcquirdU- 

tt. A merchant is indebted to A. 4600/. toB. 370/. tt 
C. 6000/. to D. 1267/. to £. 7tf46A to Fr 6o/. I demand 
the whole fiim ? ^;^ 19937'* 

3. A man born in the year 18039 T defmand when will hft 
b^ fixtj years old ? Anf. 1863. 

4* A merchant receives the foHowing (oms^ 900/. 317^ 
315/. lo/. 17a/. 513/. and 9/. what is the total Aim? Jb^^ 
1536/. 

5. What is the total weight of thefe leven calks of mer-* 
diandizc, viz. No. \ weighing ptfolb. No. 2^ 7a5lb. No. 3* 
8301b. No. 4, 7981b. No. 59 6971b. No. 69 5691b. and 
No. 7» 987tb. Anf. 5s661b. 

C A man borrowed a fam of money» and paid in part 
36a/. and the remamder is 30/. I demand the fam borrowed? 

7. At the Guftrnn^honie, the ift of May^ were entered 
laoo yards of linen ; pn the ifth, 1479 7^' ;' on the da^ 
fbllowing 1941 yards; again 6195 yards;, on the four laft 
days of the faqae month 1 236 yards each day ; how vDoxsf^ 
yards were entered during the month ? At^. i$759 yards. 

8. How many days in twelve adendar monthly being a 
common *year? Anf. 365. 

9. What intenral of time will elapfe between a tranl^ 
aftfon which happened fifty-flx years ago and one that may 
happen fifty-fix years hence ? Anf. 1 1 2. 

10. An army confifting of 4000 foot foldiers, 4006 ca^aU. 
ry or horfe, of 3093 light, of 1224 gunners, 1400 pioneers, 
and 200 miners^ requir^ the number of men in the whole 
army? Anf. 13923.- 

1 1. An old man's age was required, he anfwered ; I have 
fitc fons and three daughters, between the birth of each of 
my fons were 4wo years, between my laft fon and firft daugh- 
ter four years, and four years each between the reft of my 

daughters 4 

• Tliirty days have November, 
April, June, and September; 
February bath twenty-eight alone, 
And alt the reft hive thirty-one. 
Note } every Leap year Febroary hath twenty 


iC SIMPLE ADDITION. 

daughters ; in my tiirentieth year my firft fon was borO| and 
that IS the age of my youngefl: daughter, I demand the old 
man's age ? Anfiu, 60. 

12. How many days arc there from the i ft June to the 
27th January following ? Anfw. 240 days. . 

I J. Sappofe a man . was- born in the year of our Lord 
%Zo%i in what year will he be ninety«nine years of age 2^ 

14. A gentlemainet^l^'^«Uefir dtfkigbter oae thouTand 
poiaadt more than the younger^ whofe fortune was eleven 
thoufand elecen hundred Jand eleven pounds : what was th« 
elder daughter'sfortune, arid what did the father leave them? 
ji^%u. younger, 12111/. elder, 13111/. both 25222/. 

i^. How much willA (born fixteen years ago,) be older 
thaa B, at* the time of his birth, who will come into the world 
fourteen years hence ? Attfw, 30 years. 

16. A flieegfold was robbed three nights fucceiBvcly ; th« 
firft night half the (heep were ftokn, and half a ftieop move % 
the fefond night half the remainder and half a flieep more $ 
and the laft night they took half what wore left, and half • 
fheep more ; by which time they were reduced (o twenty i 
bow' many were there atficft? Anfnv* 167* 

left 3d 2d 1 ft nights- 

Solution. 20+21+4^+84=1^7- the anfwer required* 
. 17. What is the fum of fix dozen dosen i Aufw, 8^4. 

18. How many years elap&d from the creation of Adam to 
the nniverial deluge in the days called Noah's flopd, ty the 
5th chapter, and 6th verfe of the 7th chapter of GeAefis? 
'Afvi- 1656 years. 

1 8. In a Bifleztile or Leap year liow many days ? An* 30d. 

19, In the year 1802 the value of goods exported to Swe^ 
den was fifty-nine thoufand fix, hundred and fe^enty-eight 
pounds, to Ruftia one hundred and nine thoufand nine hun«- 
dred pounds, to Spain one million feventy-erght thoufand 
feven hundred and thirty-one pounds, to Forttigal fix hun- 
dred and fixty-fevcft thouiand one hundred and onepowds, 
to Holland one million fix hundp^d and two thoufand nine 
hundred and twenty-four, and to Germany one million eight 
.huffdred and eleven thoufand two hundxt^d and fixty-eight 
pounds; required the amount? Anfv). 532962^. 
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CHAP. II. 
SIMPLE SUBTRACTION. 

SUBTRACriON of Whole Numbers^ or Simple Sub* 
tra£tion» is the finding how much one iiogle number exceeds 
another, or the taking a iefs number hota a greater. 

The number to be fubtraAed is called the fubtrahend, 
and that out of which it is to be taken is called the minuend : 
alfoi the number remaining after the one is taken out of the 
other, is named^ their difference. 

*RuIe. Set dQwn ^he numbers as dire£led in Addition^ 
and fet the greater uppermoft : begin at the units' place of 
the fubtrahend, and take the difference between it and the 
figure that ftands in the fame place with it in the niinuend^ 
which difference fet under that place for the remainder ; do 
fb with each place to the left hand ^ but if the figure in 

VOL. !• D an]f 

* Demonstration. The rule is evident ; for iiace the remainder is the 
difference of the fubtrahend and the minuend, or the cxccfs of the minuend 
above the fnbtraheod, that difference or eicefs added to the fubtraheud, 
which is the Icffer number, mud make the minuend, which is the greater, 
(by the 6th axiom) it plainly follows from the nature of Addition and Sub- 
tra^on« 

ill. That Addition alone finds the fum of many particular fums, and if 
It be applied to a mau*s account, it (hews in what fum he i» debtor ur 
creditor. Or if it be applied to the iuventory of a man's eiiate, it ihews 
in ^ofs what he is worth. 

2d. Subtradion alone, only finds the difference between any two numbers 
•r fums of money, and if it be applied either to an account of 'money or 
^oods, that difference is called the balance of the account, and thefc funis 
woAj^ be either original or fimpic fums. 

3d. When any figure of the'greater number is Iefs than its correfponding 
figure in the leffer, the ten which is added by the rule, is the value of aa 
msit in the next place, by the nature of Notation ; and as the one which is 
added to the next place~of the Icffer number, diminlihes the correfpondcnt , ^ 

place of the greater. Accordingly, this is only taking from one place, and ' W{ 

adding as much to another, by which the total is never changed. So that "'^ 

by this means, the greater number is refolved into fuch parts as are each 
|rr«ater than, or equal to the fimilar parts of the leffer •, and therefore the 
difforesce of the correfponding figures, taken together, will make up the 
difierence of the whole* as was l>eforc. 

The truth of the method of proof is evident ; for the difference of two 
Sttjniwri added 10 the Icffer is equal to the greater. 
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any place of the fubtrahend be greater than its correrpond- 
ing figure in the minuend, then :Ldd lo to the .deficient 
figure, and fubtraft ; when you come to the next plrice* add 
one to the figure of the fubtrahend, and take the fum from 
the correfpondifig one of the minuend ^ do this as often as 
you have occafion to add lo, and' the differences fet down 
orderly in this manner make the total difference br remain- 
der iought. . 

Proof. To the fubtrahend add the remainder ^ if this 
fum be equal to the minuend the work is right. 

* 

EXAMPLES. 
1. U. . 111. it. T. 

From 4763 8765 7812 ^9782 476423 
Take 3584 1234 5843 5476 459^75 


Rem. 1 1 79 


ProoC 4763 


THE .USE. 

I. Suppofc John was bom in the year of our Lord one * 
thoufand feven hundred and ninety, and James in the year 
eighteen hundred and three, what is the difference of their ' 
ages ? Jnf: 1 3 years. 

- 2. A man born in the year 1780^ what was his age in 
1^03 ? Jftf. 23 years. ^ ^ 

3. There are two numbers, the greater is 1795, and the 
difference is 1695, what is the leffer number? An/. loo- 

4. Suppofe I lent my friend 419/. and that he died 403/. 
in my debt, how much did he pay me ? jin/. 16/. 

5. A merchant bought i4cwt. of tobacco for 15400I. and 
f61d 8 cwt. for 8800I. how many hundreds remain on 
himci, and wliat does he want to make up the firft coft? 
jinf 600 cwc. and it ftands him in 6600/. 

.6. In 5 bags were different fums of money, to the amount 
of 100c/. in the firft 100/. in the fecond 314/. in the third 
143I. and in the fourth 209/. what did the fifth cgntain ? 
AffJ. 234/. 

,7. Suppofc 
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7. Suppofe a gentleman has an eftate worth 3090I. a vear, 
and pays for land tax 150!. for qnir-rent 95!. what is bis neac 
eftate worth per annum ? Anf 2845 1? 

8- A fnail g<:^uing up a MAjr-polc only twcrtty feet high, was 
obferved to climb eight feet every day, but every night it 
came down agam four feet \ in what time, by this method, 
did he reach the top of the pole ? Anf. The night oi the 
fourth day. 

9. The femi-diameter pf the Earth's orbit, or annual 
path 'round the fun, is about 81000000 of miles; that of 
Venus 59000000, when tbey are both on the fame fide of 
the fun they are in perigeo : when on different iides, In 
apogeo; what is the difference of their diftances in both 
theie portions ? Anf, 1 1 8000000. 

Solution^ 81000000—59000000=22000000, the diftancc 
pf the Earth from Venus when in perigeo; and 81000000 
+ 59000000 = 140000000 the diitance the fearth is from 
Venus when in apogeo ; therefore 140000000 — 22000000 
= 11 8000000 miles, the anfwer. - , 

10. What time is there between the eclipfe which hap- 
pened in the year 17159 the 22d day of April, 30 minutes 
paft 7 in the morning, and the eclipfe which happened in 
the year 1724^ the i ith of May^ at 9 minutes pad 5 in the 
afternoon ? Anf 9 years, 20 days, 9 hours^ 39 uu!iures. 

11. If the. mean diftance between the EarUi and Sun be 
81 million of miles, and between the Earth and Moon 240 
thoufand, how far are thefe two luminaries ai'inder in an 
eclipfe of the Sun, when the Moon* is lineaily between the 
Earth and Sun? and in another of the Moon, when the 
Earth !s in a line between her and iiim ? 

J s, fin an ec}ip(e of the Sun, 80760000 mil^s. 
^' I In an eclipfe of the Moon, 81 .440000 milc«. 

Solution, <C 1000000—240000=80760000 miles, the dif- 
tance thefe two luminaries are al'under in an eclipfe of the Sun. 
Likewife 8 loooooo-j- ^40000=18 12^0000 miles, the diftance 
thefe two luminaries are ai'undet in an eclipfe of the Moon. 
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CHAP. III. 


SIMPLE MULTIPLICATION. . 

SIMPLE MuUiplication, or Multiplication of WhokNum-' 
bersy is a manifold addition, or the repeating a given quan- 
tity as often as required^ that is, to take a quantity fo many 
times^ part or parts of a time, as is reprefented by another. 

The number ^'°^ "J??*^ } is called ( 'l" """jtiPj^nd- 

(^of repetitions j |the multiplier. 

The fum of the number fo often repeated is called the 
produA. Both the multiplier and multiplicand are called 
factors. 

GENERAL ROLE. 

Make either of the given feAors the multiplicand^ and the 
•ther the multiplier, 

ROLE.* 

I. Place the multiplier under the multiplicand, fo that ' 
units may ftand under units^ tens under tens^ &c. and draw a 
line under them. 

2. Begin 


• Drmonstkatxon. The reafon of placing the firft fip^ire of cveiy 
particular produA uoder the muUiplyingr fig;urc, it evident from the nature 
of Numeration ; if it be confidcred, that as ive beg^n with the units* 
figure of the multiplier, the fame, or any of the figures ftanding in the 
tenfi* place, mud produce a number of ten time's as great as if it ftond in the 
place of units; and if it flood in the place of hundreds the produA would' 
be one hundred tiroes as great, and fo on Tor all the other figures in the 
multiplier : but there is no other way to make thofe produd^to bear thoTe 
names, but by placing the firft figure of each pro<in6t under that figure of 
the firft prodni^, which is the fame diftance from the unity that your mul- 
tiplying figure is { therefore thefe feveral produds added together, will be 
equal to the whole required produd. Q^ £. D. 

pRoor. Make the former multiplicand the multiplier, and the multi- 
plier the multiplicand ; and if the produd found from this operation is the 
feme as before, the work is right. 

' fiefides the method of proof giren above, there is another very conve- 
wirnt and eafy one, by the help of rkat peculiar property of the number 9, 
ventioBed in addition, which is performed thus ; 

RULE. 

I. A^d all the digits of the lODltipIicand together, divide their fum by '9, 

fee 
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7. Begin at the right hand, and multiply erery figorc in 
the multiplicand by each of the figures in tl^ multiplier. 

3. Reckon how. mapy tens there are in the produA of 
every two fimple figures, and (et down the remainder 
directly under the figure you are multiplying by, and if no- 
thing remains, a cypher. 

4* Carry as many units as there were tens to the produft 
of the next figure^ and proceed, in like manner> till the 
whole is fintOied. 

c. Add all the produ^ together, and the fum will be tht 
anfwer required. 

The 


« 

fee down the remainder ; do the fame with the muhiplier, and pnt the re- 
mainder tinder the former. 

ft. Multiply the two remainden together, and if the produd is leCi tha» 
9, fet ic down, if greater, divide it by .9, and fet down the remainder. 

3d. Add together the digits of the produ<^, divide their fum by 9, and 
Sf the remainder be equal to the la(k remainder, the woik it right. 


EzAMPtE. Muhiply 896546 

by 803 


4 


7i7»368o J%^ * 


719916438 


4 


Demonftratioti of this. Let M and N be the number of 9*11 in the fa<Sori 
to be multiplied, and a and i what remains, then M-f^ and N^ will be 
the numbers themfeWes, and their products i« ("MXN ) + ( MX* ) + 
-|-(NX<')-H^X^) i but the three firA of thefe products are each a precife 
number of 9*8, becaufe one of their favors is fo : thcfe therefore being call 
away, there remains only aX*; and if the 9*s are alfo caft out of this, the 
cxccfs is the ezrefs of 9*s in the total* produd ; but a and ^ are the ezcelTes 
in the fadors themfelves, and ^X* '^«»*" produd ; therefore the rule is 
true. Q; £. D. This method is liable to the fame inconvenience with 
that in Addition. 

In all Multiplication, as 1 is to the multiplier, for is the multiplicand fo 
the produd ; wheftce it is evident, that in Multiplication of Integers the 
produd muft be greater than either of the favors (for fo the muUi^er and 
multiplicand are called, becaufe between themfdves they make up the pro- 
dud) becaufe either of tl^e fadors is greater than unity; but in Multiplica- 
tion of Fradions (which will be fully explained in its proper place) th6 
produd muft be lefs in value than either of the fadors, becaufe they are 
both lefs than unity, thus, 24, the produd of 6» multiplied by 4, is greater 
than either 6 or 4, but ^ the produft of j. mnkiplted by ^ it left m 
▼ahie than cither ^- or |- 


St 
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y The feBvmag table* to be learned bj heart befote the 
learner caa proceed any fiirtber. 







TABLE. 




• 

J' 

.3 

4 

5 

6j 7 

«j 9 j lU I il 

14 

• 

2 

3 
4 

4 
6 

8 

6 

9 
12 

j6 

10 

la 

14 
21 

28 

i6 

24 

32 

18 

do 

22 

24- 

2024 

27 
36 

30 

33 

3$ 
48 

40 
50 

44 


5 
6 

. 7 

10 
12 

18 

20 
24 

I 

35 
42 

40 

45. 

55 

60 

• 

30 

1 
36 

43 

54. 

60 

66 

72 

■ 

'4 

2 1 

2835 

. 

32:40 

42 

48 

54 

49 

56 

63 

70 

77 

84 

8 
9 

i6 
1 8 

24 

56 

^3 

64 

72 

80 

8h 

1 

96 

108' 
120 

27 

4a 

45 

72 

il 

90 

99 


10 

20 

30 

50 

60 

?o 

60 

90 j 

fOO 

[10 


11 

24 

33 

-. 1 
4455 

66 

77 

B4 

99 

no 

I20 

132 


In 

3£ 

4860I75 

96 

106 

lao 

132 

144 



Caft i.When the moltiplier is anjr figure from 2 to ia» 
proceed thus : 

Examples. Multiply 34678946 

by % 


69357892 


•^ / 


a. Multiply 374328756432 by 3, ^4^. 1 122986269296. 
3* Multiply 5806342748 by 4. Anf. ^l^^ll']^^^. 

* The ittTcator of this cficnttal aidt it faid to have been the greit 
yjtkaforM. 

4* Multiply 
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4. Multiply 8435674 by 5. AnJ. 42178370. 

5. Mulnply 2745675-46473 by 6. Anf. 1647405278838. 

6. Multiply 543^18432847 by 8. Anf. 434627462776. 

7. Multiply 8643597 by 9. Anf. 7779^373- - 

. 8. Multiply 796534289 by II. ^^8761877179. 
9. Multiply 3274656461 by 12. Anf. 3929587753a. 

G^ 2. When the multiplier is the produft of two or 
more numbers, each not greater than ii, > 

Rult. Multiply continiially by the component parts of 
the multiplier. » ' 

EzAiiPLX. I. Required) the produA of 576 by at 

3 

iiaS 

.7 J 

7896 

1. Required^ the produft o£ 12345678 by ^ 
Anf. 395661696. 

3. Multiply 9378964 by 42. Anf. 393916488. 

4. Multiply 1345894 •^49- -'^Z 65948806. 
. 5, Multiply 5767*4 by ^4* -^ 36914176^ 

6. Multiply 596875 by 144. Anf 85950000^ 

7. Multiply 46123101 by 72. Anf 3320863272^ 

8. Multiply 61835720 by 132* ^i»A 8 1623 15049 

9. Multiply 718328 by 96. -Aj/I 68959488. 

10, Multiply 7128368 by 1440. Anf 10264-849920. 

' C^ 3* When the multiplier and multiplicand confift of' 
many fignresj proceed as in the general rule. 

ExAMPUB I. Multiply 762768 

by ' 426 o 


X' 


4576608 

1525536* o Proof. 

3051072 

324939168 produ£t| theanfvrer. 

. 2. Multiply 
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t. Multiply 796504790^8 by 70604. 

Anf. $6236424241x7072. 

3. Multiply 140601282 by 912356784. 

Anjw. 128278533471797088. 

4. Multiply 4i6i38i684by 631. Anf. 2625831842604. 

5. Mult. 16358724 by 704006. Anf. 11516639848344. 

6. Mult.38015732 by 40070065. Anf, 1523292852262580. 

7. Multiply 123456789 by 1440. Anf. 177777776160. 

8. Multiply 92 1 76003 5 by 5 2000709 1 . 

Anfno. 479321754400408185. 

9. Multiply 402097316 by 195. Arfi 78408976620. 
10* Mult. 4161381684 by 6314. Anf. 26274963952776. 

ContraHions in Multiplication. 

' I. If your multiplier be between 10 and 2o. 
Rule. Multiply each figure in the multiplicand by the 
units of the multiplier adding to each produft its own back 
figurei and to the laft figure «dd the tens you carry if any. 

< 

Examples. ' 

Mult. 385 679 4873 ^958 795^ 7685 
by 13 16 18 17 15 19 


m^^mmm 


Anf. 5do5 10864 87714 118286 ii9j;40 146015 


ttmmm 


^. If the multiplier be between twenty and thirty. 

Rule. Multiply by the units of the multiplier as above» 
and uke the back figure double, and add the tens you carry 
to the laft figure doubled. 

ExAMfLES* 

Multjp.798 567 395 487 6784 123 158 

22 23 25. 27 27 28 25L 


tip. 

By 


Anf. 13041 9875 13149 183 168 3444 458a 


mmmmm 


3* If your multiplier be compo/ite, (i. e.) the product of 
two numbers. 

Rule. Multiply the multiplicand by one of the compofites^ 
and the produ£\ by the other. 


Examples. 
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Examples. 
Multiply 456 by 32. 789 by 44. 874 by 95. 876 by 144. 

4 

1824 
8 


•14592 


Multiply 3489 by 45. 
4. If your tnultiplier exceed, or fall fhof t of the next tens 
by V^ of thofe next tens. 

Rule, Multiply your multiplicand by thofe tens, fet down 
the produft, then fet faid product under ttfelf fomany places 
from the unit's place as the multiplying figure ftands. 

If your multiplying figure exceed thofe tens, the fum^ 
•Ife the difference, is the anfwer. 

£xAMfL£s. Multiply 3792 by 23 or 27 

30 


113760 
11376 

Som 125136' 

' Frtdva: for 


DiflTertnce 102384 

Multiply 24362 by 88 or 72 

80 



1948960 
19489^$ 


Sum 2143856) f 88 


. \ ProduS for -f 


Difference 1754064) (.72 

5. If your multiplier exceed or fall (hort of the next tens, 
hundreds, thoufands, &c. the fum, or difference, of that pro- 
duct and the product is the anfwer* 

Examples. 
Muhiply 76543 by J I or 49 

382715 

Sum 39036937 Csi 
y Produft for ^ 

Difference 3750607 3 C49, 

' TiiL. I. z Miiltjply 
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Multiplj 26482 t>7 I MI or 999. 
26482 


Sum 26508482 1 Tioor 

■ y ProdufV for } 

Difference 2645 55*^3 L 999 

6. If your inultiplier be either an aliquot part of a hon-- 
dred, thoufandy &c. or the fum or difference of iaid aliquot 
partSf if of a hundred add two cyphers^ if of a thouCmd add 
three, to the multiplicand, which divide by the denominator 
of fnch part : if the multiplier be only an aliquot part, the 
quotient is the aiiPwcr : if it be the fum of the aliquot part 
of a hundred, thoufand, &c. add^ if the differencef fubtra£t 
that quotient from the multiplicand fo increafed, and the 
fum, or diffifrence, is the anfwer. 
Examples. Multiply 3746 by 25, 75, and 125. 

4)374600 



Quotient 93650 

Difference 280950 J- for 

Sum 468250 
Multiply 71963 by 125, 875, sind 11251 

8)71963000 

Quotient 8995375 

Difference 62967625 

Sum 80958375 

7. If the units of the multiplier be any aliquot part of the 
•ther ffgures of the multiplier, 

Ry/e* Multiply the multiplicand by the units' figure of 
the multiplieri and multiply the produA by the denominator 
of fuch aliquot part, fetting the product one place nearer 
the left, the fum of thofe two produAs is the anfwer. 
Examples. 3762 by 279 4716 by 486 

9 6 

33858 28296 
101574 3 226368 8 

1049598 2291976 ' Qr, 
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Or, Aibrc generally, multiply the multiplicand by the unit 
figure of the multiplier, and divide the remaining part of 
the multiplier into parts which may be multiples, either of 
the unit figure, or of one another, and mukiply the produA 
of the units' figure by fuch multiple, -and thofc produdb by 
their multiples, &c. 

Examples. 27624 by 2947 'ad. 43762 by 37 ji 

— — 218810 

i933^B 2.140.2800 1094050 

386736 1531^7® 


773472 

•1407928 


16437007a 


3d. Multiply 2712 by 3848 

8 

21696 

173568 
S6784 


I043577* 


. 8. To aniltt{4y by iii, 112, 113, &c. to T19, tndu* 
five, lb as to have the produA in* one line : Multiply the 
multiplicand by the unit figure only of the multiplier, and 
«dd to the produA the two figi^es which fiand next on the 
right hand of that which you multipUtd, and to the two laft 
figures, feparatdy add what you carry. 

Examples. 


■ •• ••• 

1. n. ui. 

IT. > 

V. 

2183 4296 55S9 
III 112 113 

6273 

»I4 

7i8t 
"5 

242313 481 152* 659807 

7«5«i» 

107730 Jnfwers. 

vi. vii., 

• •• 

Tin. 

• 

IX. 

83716 3295 
116 117 

8183 
ti8 

7*95 
119 

97HO56 ■' 385s '5 * 

783894 

86S105 Anfwiru 

1 

sa 

9. T» 
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y. To multiply by any number, in^which a qrpher is 
inierted betwixt an unit on the left hand, and any other 
digit on the right, at loi, 102, 103, &c. 

RULE. 

Multiply by the units' digits, and when you have found twtt 
figures in the produA, take m each time a figure in the mul- 
dplicandi beginning with the firft. 

EXAMPLES. 

4321 904150 

106 109 


t 


458026 ^5^5^35^ 

# fe. To multiply by any digit repeated, as 11, 11 r, 
II II, &c. 22, 222, 2222, &c. 33, 333, 3333, &c. 

RULE. 

Multiply by the repeating figure, and out of the produft 
make the total produA thus : 

Begin at the place of units, and firft take one figure, then 
two, then three, &c. (fetting down the fums under or over 
tens and carrying the tens) repeating the operation ftill from 
the firft place, as often as the number of places in the mul- 
tiplier, and if there is not another figure to talce in at every 
operation, you muft continue to take in the whole multipli- 
cand fo often, till your number of operations be finifliedw-~> 
Thtfti begin at the feeond place, and third place, &c. iiic* 
ceffively, taking in from each as many on the le|t as the 
number of places of the multiplier, as long as you can find 
as many, and when they fail, take in all that remain, till 
the laft figure, is taken in alone, (minding always to carry 
the tens from every operation to the next.) 

EXAMPLES. 
8739 4538797 

444 7777777 


Produft by 4 ' 34956 Prorfucl by 7 3 1 77 1 5 79 
■ ' ■ ii> 

^WotiC Aft/. 35301750914269^1;/: 

Multiply 
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Multiply 784325634 by 7777777 


784325^34 
iiiiiii 


871472^839519374 Xby 7=6100309876635618 Ai^nmr. 
Or thus J a more compendious method : 

7843256340000000 


54902794380000000 

5490279438 fubtraft 

■ I I ——————— —n 

9)54902788889720562 

6100309876635618 the fame as befiire. 

The above operations are performed with lefs than half 
the figures made ufe of the common way» and will be {bond 
▼cry uieful in decimals, where one of the favors, or part of 
it) is a feries of fimilar figures, which the ingenious artifta 
well know how to apply. 

11. To multiply by a number of ninesj as 99^ 999, 
f999, &c. 

Put down as many cyphers to the right hand of the mul- 
tiplicand as there are nines in the multiplier, and from the 
refult fubtraA the multiplicand! and what remains is the 
prOduA required. 

EXAMPLES. 

Multiply 2378 by 999 and 37568 by 999999 

2378000 37568000000 

Subtraft .2378 ^ Sdbtraft 37568 

i 

■ ■ II I I I in I ■ I ^1— i>^— — > 

2375622 Anf. 37568062432 Anf. 

12. To multiply by 21, 31, 41, 51, 61, 71, 81, and 
91^ in one line; firft bring down the unit figure of th^ 
multiplicand^ which will always be the unit figure of the 

prodttit 
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produA^ then moltiply the tens' fignre of the multiplier by 
every figure of the multiplicand, and to each product add 
the figure which (lands next on the left hand ot that which 
you multiplied* 

7086 80713 4286 5394 

21 31 41 51 


148806 2502103 175726 2^75094 

8276 9718 74826 8327 

61 71 81 91 


504836 689978 6060906 757757^^^'. 

13. Tomi4tiply by 22, 23, 24, 25, 26, 27^ 28, and 
29, fo as to have the product in one line : Multiply every 
figure of the multiplicand by the unit figure of the multi- 
plier, and add, to each produA, twice that figure which 
fiands next on the right hand of that which you multiplied^ 
and to twice the lafi: figure of the multiplicand add what 
you carry. 

3178 61729 1742 8375 
2z 23 124 25 


69916 1^191^7 4x808 209375 

96842 31875 3789 1 • 4263 
26 27 28 29 


2517892 860625 106092 123627 

■ 

14. To multiply any number of figures by any number of 
figures, at once, in one line, without the Uid of intermcdi** 
ate lines. 

Rule. Multiply the units of the multiplicand by the units 
of the multiplier, fetting down t-he units of the product, 
and carry the tens ; nexs multiply the tens in the multipli- 
cand by the units of the multiplier, to which add the pro- 
duA of the units of the multiplicand, multiplied by the 
tens in the multiplier, and the tens carried ; then multiply 
the hundreds in the multiplicand by the units of the multi- 
plier, adding the product of the itns in the multiplicand^ 
multiplied by the tens in the nniUipiier, and the units in the 

multiplicand 
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multiplicand by the hundreds in the multiplier ; and fo pro- 
ceed till 70a have multiplied the multiplicabd all through^ 
bj every figure in the multiplier. 

Example. Multiply 35234 35^34 

by 52424 52424 

1847 107216 M^3^ 

70468 
140936 
70463 
176170 


Proof 1847167216 

U* Perhaps it might retard the progrefs of many learners 
to engage with thefe contradlions before tb<^ underftand 
the common method perfeAIy ; but after havmg advanced 
fomewhat farther, we would ftrongly recommend them to 
return to our mode, examine its utility, and then being better 
judges, they will the more eaiily explore its beauty, admire 
^ibe improvemcot, and underftand its conctfenefs. 
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CHAP. IV, 


SIMPLE DIVISION. 

SIMPLE DlvifioUj or Divifion of Whole numbers, is th« 
Cndtng how often one number is contained in another \ or 
tbe dividing "of any given number into any propofed number 
of equal parts. 

The number to be divided is called the Dividend. 

The number you divide by is called the Divi/cr. 

The number of times the dividend contains the divifor is 
called the Quotient. . If the dividend contain the divifor any 
number of tiikies, and fome part or parts remain^ thoie parts 
are called the Remainder. 

RULE. 


/ 


I 


f 


5s nrMPLE mvisioK. 

RULE.* 

Firft write down your dividend, making two crooked lines 
•r lunales at the end thereof^ that on the left hand to con- 
tain the divifor and that on the right for the quotient ; and 
having placed your divifor ^n the left, diftinguifh with a 
point off fo many places of your dividend from Jthe left 
towards the right hand as will contain the divifor once at 
leaft, and aik how often the divifor is contained in the faid 
fumi the anfwer mufl be placed in the quotient -, then mul- 
tiply the divifor by the figure Uft placed in the quotient, fet- 
ting your produ£l under the aforefaid diftjnguifhed fum, and 
drawing' a line under both, take the lower from the higher, 
and to the remainder bring down the next figure of the di- 
vidend, with which proceed as you did with your diftinguifhed 
number ;iiand fo on, till you have brought down all the 
figures of the dividend, and the work is done. 

Remarkf* 


^ Aecordidg to th« rule, we rePolve the dividen4 mto parts, and find hj 
trial the number of timfcs the divifor is concatned in each of thofe parts | 
the only thing thes^ which remains to be proved is, that the feveral figures of 
the quotient^ taken as one number according to the order in vfhich they are 
^pUced, is the true quotient of the whole dividend by the diVilbr ; whick 
may be thus demonftrated. 

Dehonbteation. The complete value of the firft part of the dividend, 
IS, by the nature of notation, to, lOO, or 1000, &c. times the value of which 
it is taken in the operation; according as there are X, fl, 3, &c. figurea 
Ibpding before it, and confequently the true value of the quotient figunt 
Itelonging to that part of, the dividend, is alfo 10, Xoo, or xooo, &c. times its 
Umpk value. But the true value of the quotient figure belonging to that 
part of the dividend, as found by the rule is alfo f o, too, or 1000, &c. 
times its fimple value ; for there are as many figures fet before it as the 
number of remaining figures Jn the dividend ; and therefore this firfl quo« 
tient figure taken in its complete value from the place it (lands in, is tht 
true quotient of the divifor in the complete value of the firft of the dividend. 
For the fame reafon alLthe reft of the figures of the quotient, taken according 
to their places, arc each the true quotients of the divifor in the completa 
value of the feveral parts of the dividend belonging to each ; becaufe, as the 
€rft figure On the right hand of each fucceeding part of the dividend has a 
kfs number of figures by one ftanding before it, fo in like manner have their 
quotients • and confequently taking ail the quotient figures in order, as they 
are placed by the rule, they make one number, which is equal to the fum 
cf the true quotients of all the feveral parts of the dividend j and this there* 
fore, is the true quotient of the uhole dividend by the divifor. Q^ £. D. 

To leave no obfcurity in this dcmojiftration, I fhall iliuflrate it by an ex- 
ample j in which I ftiall fet down the feveral parts of the dividend and quo* 
tient, according to their true values; for thispurpofe let 8j6o.be divided by 
|6, and the woik will (iaud thus: 

\ Divifor 


\ 
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Remarks, T. Every remainder muft be lefs than the 
Divifor. 2. There vrill be as many figures in the quotient 
as there are points in the dividend, more one. 3 If in 
any cafe the remainder be fo frnall, that when the figure 
of the dividend joined with it makes a Turn lefs than the di- 
vifor, then a cypher is to be placed in the quotient, and 
another figure brought down, and then proceed as Ikfore. 

Proof. Multiply the quotient by the divifor, to the pro- 
duA add the remainder, if any, the ipm will be e^al to 
the dividend, when the work is right. 

Second method of proof, by addition. * 

RuJe, Add your laft remainder and thofe prodafts which 
arifc by multiplying your quotient figures and divifow toge- 
ther, as they ftand in their proper places as you do a (um 
in addition of integers, which fum will be the fame as your 
dividend, if right. 

f 

¥OL. I. » Third 


DWifor 36 ) Sjtfo diindend 

?irft part of the dividend 8500 

36X200=7^00 - - - - 200 Firft quotSett 

Firft remaiDder Z300 
add 60 

^«ond part o£ the dividend 1360 

36X30= 1080 « • • • 30 Second quotient 


I Second remainder aSo 


' add o 


Third part of the dividend 280 

36X7:=25» - - • - 7 Third quotient. 

, Laft remainder 28 Anfwer237 Sam of the quotienti. 

Kote. When there is no remainder to a divifion, the quotient is the ab- 
folote and'perfeA anfwer to the queftion : but when there is a remainder 
it may be obferved that it goes fo much towards another time as ic approaches 
the divifor. 

In all Diviflonsf as one is to the divifor, fo is the quotient to the dividend; 
wherefore in whole numbers the quotient muft always be lefs than the divi- 
dend ; yet in Fradions it always muft be greater when the divifor is a proper 
fra^on : thus 36 divided by 4* the quotient is 9, lefs than 36 ; becaufe 
fince I : 4 :: 9 : 36 ; i being lefs than 4, 9 muft be lels th^n 36 ; but if 
^ were to be divided by ^ the quotient would be j.|, which is greater than 
the dividend ^, becaufe, as i : ^ : : 4^|- : -^^ (<• e ) As i is to the divifor, fo 
is the quotient to the dividend ^ but X is greater than ^ or i, wherefore ^| 
puft aifo be greater than i* 
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Third method of proof, b7 dtvifion. 
. H-uli* SubtratS the remainder, if any, from the diTidendt 
divide the difference by the quotient ; the new quotient will 
be equal to the divifor, if right. 

Fourth method of proof, by cafting out the nines. 

Ruli. Caft out the nines from the dtvifor and quotient, 
place tbt excefles at the right and left fides of a crofs ; rejeft 
the nines out of the produA of thefe exceffes, and add the 
remahider, if any, to this taft excefs, rejeA the nines out 
of the fame, and place this at the top of the crofs, then cait 
the nines«out of the dividend, place the excefs at the bottom 
of the crofs, if this be equal to the figure at the. top, the 
work k ri|(ht. 

Examples in Short Division. 

1. Divide 3763436724540 by 2. 

2. Divide 176894376346376 by 3. 

3. Divide 123456789013767 by 4. 

4. Divide 36734567^9^675 ^7 5- 

5. Divide 234J678964 by 6. 

6. Divide 2345678964 by 7. 

7. Divide 9875543210 by 8. 

8. Divide 1357975305 by 9* 

9. Divide 123456789 by 10. 

10. Divide 65491732 by II. 

11. Divide 570196382 by 12. 

When the divifor is any number not exceeding twelve. 

Rule. Find how often, it is contained in the firfl figure 
or number of the dividend ; fet it down under the figure you 
divided, and carry the overplus, if any, to the next in the 
dividend, as fo many tens ; then find how often the divifor 
is contained therein, fet it down, and continue the fame till 
jpu have gone through the dividend. 


AftftVCTt 

Rtmi 

I88I7I8362270. 


58964792115458 

2. 

30864197253441 

3- 

73469135782935. 

' 

390946494. 

m 

335096994 

6. 

>234,5679c>i* 

i. 

150886145. 


12345678, 

9- 

5953793. 

P- 

47516365, 

2; 


Examples 
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Examples in Long^ DxvicSidN. 

DWtror426 ) 7890123 ( 1 85 2 1 Quotient. 

426* •• • 426X 

« 

3630 III 133 

3408 37049 


2221 


74085 


2130 7890123 == dividend, proof. 
Proved by Addition thus: 
912 426 

852 3408 

* 2130 

603 85 2 

426 426 

i77laftfemainder. 


remainf 177 


i»f^ 


The fame proved by Divifioii, 7890123= dividend^ 

7890123 dividend Proof. 

Subtra£l 177 laft remainder. ' 

1852 1 ) 7889946 ( 426= divifor, Proof. 
74084 

48154 

37042 


IIII26 

111126 


The fame Exampfe proved by rejefling the nines. 

3 
excels of nines in the q^^^^ excels of nines 10 the 

quotient ^^JL divifor. 

^excefs of fiines in the dividenu 3 proof. 

excels of nines of 3 X8=:6 to wkich add 

the lad recnaindar 177 See the rules for tbefi 

■ ■ ■ methds, pages 1 2 & 2i« 

the nines out of the fum 183=3 place at the top. 

Anftver^ Rem* 

2. Divide 7210473 by 37. J94877 24. 

3;. Divide 736473S7S ^7 25- ^9458943- 

4. Divide ZSli^l^ ^ ^4* 25368 60. 

F 2 5. Divide 


I 
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5. Divide 63463902247 by 3065. 20706003 305Z- 

6. Divide 1204530760 by 7489. 160840. 

7. Divide 30891829676 by 759. 40700697 653. 

8. Divide 392628787 by 61745. 6358 S4077* 

9. Divide 293839455936 by 8405. 34960078 346. 

10. Divide 352607193214 by 210472. 1672940, 165534. 
It i^ fometimes difficult to determine the quotient figure 

mrithout many trials, we ihall therefore give an eafy and 
infallible rule to determine the quotient figure by infpedlion* 
Rule. Firft, try how often the firft figure of the drvifor 
is contained in the firft figure or' firft two figures of the 
dividend; allowing a fufficient remainder to be pladed men- 
tally before the next figure of the dividual, to admit the 
fecond figure of the divifor to go fo often in this as the firft 
figure was taken, ftiil allowing a fufficient remainder here 
to be joined mentally to the following figure of the dividual 
as before, to admit the third figure of the divifor to go as 
often as the firft was taken } and fo on. 

I^ote, if after the firft figure of the divifor or any fucceed- 
ing one has been tried, if the remainder be equal to or great- 
er than the nun^ber of times or quotient figure you make 
trial with, it will go fo often, and the trial may ceafe there ; 
and fo long as the remainder or remainders keep lefs, you 
are never fure until you have made trial with every figure 
of the divifor. 

A fecond rule by which you may certainly know what 
figure to fet in your quotient, and never take one too great 
or too little, but that which will juft ferve ; and alfo how 
to perform, with eafe and certainty, the moft difficult fum 
that can be propofed in divifion, without the affiftance of 
multiplication, only by addition and fubtradion, not bur- 
thening the memory. 

In the practice of divifion there is nothing more difficult 
to beginners than* in large fums (efpecially if the firft figures 
of the divifor be either 1, 2, or 3, and the laft figures, 7, 
8, 9,) to know certainly what figure to put in the quotient, 
when it is demanded bow often the divifor may be had in 
the dividend,^ for the certain finding thereof, (a little pains 
being taken before you begin ypur work} do thus \ fuppofe 
you are to divide any fum, as 1097909 by 309^; firft fet 
down the 9 digits i, 2, 3, &c. one under another, and 
againft the figure i fet 309 your divifoti which doubled is 

618, 


ff 
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6iS> and fet againft 2» thefe added together make 927, 
which ftands againfl: 3 ; add the- divifor 309 to to 927, it 
makes 1 236, which is againil 4 ; . to this add the divifor, 
and it makes I545> which ftands againft 5, and thus to 
every laft number 'ftill add the diviibr till you have gon« 
through all the nine digits, then will they be as follows. 

Dividend. 
Divifor 309 ) 1097909 ( 3553 Quotient 


1709 
1545 



I 

2 

3 
4 

5 
6 

7 
8 


309 
618 

927 
1236 

»545 
i8S4 
2163 

247a 
2781 1 




6. D 

7. D 

8. D 

9. D 


315167. 

I20. 

108. 

2447. 

22. 

Sai9- 

5294- 


959 
927 

Remainder 32 

1. Divide 3 8 161 732 196 by 784617. 

2. Divide 74568 1 8 by 486. 

3. Divide 2762634 by 642. 

4. Divide 363914567345 by 32041. 

5. Divide 79165238 by 238. 
vide 29137062 by 5317. 
vide 62015735 by 7803. 
vide 74855092410 by 949998. 
vide 1467286 by 6425. 228,' 2386. 

10. Divide 4673876496 by 6743. 693144 6504. 

Having prepared this table, fet your dividend and divifor 
down as in the firft method in divifion pointing the dividend^ 
and draw a line under it as there dire^ed, and as you fee in 
the above work, then lay your little table before you ; look 
in it for 1697, the firft four figures in the dividend^ which 
you cannot exadlly ^nd there, but the neareft number lefs^ 
(which you niuft always take wheii you cannot find the ju(t 
number you look for; is 927 againft which ftands 3 ; fet 3 
in the quotient, and fubtra^ 927 from 1097 and there wiU 
remain 170, to Vhich bring down 9, the next figure of your 
dividend, and it is 1 709 ; look for this numbef in your tabie^ 
which you cannot find, but the next lels is 154$, againft 
lehich ftantls 5 s fee 5 in the quotient, and fubtradt 1545 

frotn 


Anjkt€rt 

4«<J37» 
15343. 
4303 » 
»»3S7778, 

3326»7» 
5479. 
7947. 
7«795' 

228, 

693144 


*. 
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from 1709, and there will remain 164, to wluch brkg 
xlown the next figure of yoor dividend, (which here is o> 
making it 1640 ^ look for this 1640 in the table, which 
you cannot find, but the next left is 1545, againft which 
flaftds 5, fet 5 in the quotient, and fubtraA 154; from 
1640, and there wiU remain 95 •, to which bring down the 
laft figure in your dividend, which is 9, making it 9594 
look for this number in the taUe^ or the next lefs 9279 
againft which ftands 3 ; fet 3 in the quotient^ and fubtra£t 
927 from 959, th^ remainder is 32, fo is your dividend 
ended, and the quotient is 3553TWf ^^^ ^^^^ what eafe 
and certainty this is efiPedted, no multiplication being ufcd, 
is left to the reader to judge. 

Conira^ions in Divifion. 

Cak I ft.. When there are cyphers on the right hand of 
the divifor. ' 

Ruk» Point from the right hand of the dividend as many 
places as there are cyphers in the diviibr, as alfo the cyphers 
•a the right hand of the divifor. 

Find the quotient arifing from the places on the left of 
the points for the quotient required. ' 

To the remainder annex the figjures cut off in the divi- 
AeudL for the true remainder. 

EXAMPLES. 

Divide 376732139 by 20. 
2|o)376732T3|9 

18836606 Remainder 19. 

2. Divide 3io86<>oi7 by 7100 

3. Divide 7380964 by 2300 

4. Divide 2304109 by 5800 
. ^. Divide 9674^7486 by 367000 

Cafe 2d. When the divifor is an unit with cyphers. 

Rule, Point off in the dividend as many places as there 
are cyphers in the divifor ; ijiofe on the left of the point 
will be the quotient, aud tliofc on the right thereof the 
remainder. 

EXAMPLES* 


Anf. 

Ran, 

43784 
3209 

397 
26362 . 

2617 

264 

1909 

1348^ 
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EXAMPLES. 

1. Divide 987654321 by loo 98765432 2r 

2. Divide 123456789 by 1000 1^345^ 789 

Cafe 3d. When the divifor is any number not exceeding 
12, with any nmnber of cyphers annexed, the operation 
may be performed mentally, and the quotiAit fet under the 
dividend, fo that the left hand figure may ftand under the 
right of its dividual. 

EXAMPLES,- 

s 

1. Divide 416131321 by 300 1387104 121 

2. Divide 45678912 by 4QO iHipl 'i^ 
3" Divide 987654321 by 1200 823045 321 

Cafe 4th. When the^iivifor is the produft of two or .more 
numbers, each not greater than 12, it-lvill be found more 
eafy and expeditious to divide continually by thofe numbers, . 
than by the whole divifbr at once< 

Note. It is neceflary we fhould ihew how the laft or 
true remainder in queftions (blved by this method is found. 

Rule, -Muhiply the divifor by the quotient, and fubtraft 
that product from the dividend \ the refiiU will be the true 
remainder. Or thus : 

If there be any remainders after fuch divifions, multiply 
the laft remainder by the preceding divifor, and to the pro* 
duA add the remainder belonging to the fame, then mul- 
tiply the fum by the. next preceding divifor, and to the 
produA add its correfponding^ remainder } proceed in the 
I'ame manner throughout all the divifors and remainders; 
fo (ball the laft fum be the remainder, the fame as if the 
divifion had been performed by one operation. 

EXAMPLES. . 

1. Divide 42901685 by 96 8)4290685 


12)53^335 V 


44694 


rV 


Note. The component parts are 8 and 1 2. 

2. Divide 


40 eOlNS, WEIGHTS, AND MXASURES. 

Anf, Xjtm, 

2. Divide 5840 by 48, or 6 titnes 8 121 ^ 32 

3. Divide 3 1046835 by 56, or 7 rfnd 8 554407 

4. Divide 51306^2 by 132, or by 12 and 11 38868 76 

5. Divide 83016572 by 240 3459^2 92 


4. x^iviuc ^i^w^A wjr 1^*, 

5. Divide 83016572 by 240 

^. Divide 7014596 by 72, or 9 and 8- "97424 68 

7. Divide 2143434 by 36, or by 4 and 9 59539 

8. Divide 5645^85 by 315, or by 9^ 5, and 7 17923 

9. Divide 76849 by 45, or 5 and 9 1707 

10. Divide 654369 by a?} or by 3 and 9 24235 


59539 30 
17923 40 

34 
24 


CHAP. V. . 

TABLE OF COINS, WEIGHTS, AND 

MEASURES. 


THE things exprefled by numbers, are Money, Weight, 
Meafure, Time, &c. of the three firft of thefe, there are 
almoft infinite kinds and varieties, according to the diveriity 
of the feveral nations wherein they are ufed, which would 
be ufelefs to introduce in this place ; we (hall thereforci for 
the prefent, content ourfelves with the money, weights, and 
meafures which are generally ufed in the united kingdoms^ 
tiz. England, Ireland, and Scotland, . 

COINS* 

In thefe countries, accounts are kept in pounds, fhillings, 
pence, and farthings. 

A farthing 

* In the firft a^ of commerce there was little occafion for comptt> 
tation,. ai one conunodity was bartered for another by the bulk, a cuftom 
wJMch tTta at this day prevaili amooe th< favaee unpoUfhe ^nations of 

Chil, 
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A farthing is the leaft coin current in Ireland^ marked 
thus, q. / 

An half-penu;, equal in value to two farthings, 

(a) A pcnn^^, equal in value to four farthings, marked 
thus, d. 

(a) A fliilling, equal in value to twelve pence, marked 
thus, /. 

An Englifh (hilling paffcs for 13^. Irifli. 

An half-crown, value two Ihlllings and eight pence half- 
penny. ' • 

A crown, value five (hillings and five pence. 

An half-guinea, value- eleven (hillings and foio^ pence 
halfpenny. 

A guinea, value twenty-two (hilKngs and nine pence. 
> (a) A pound fterling, value twenty (hillings, marked 
thus, £. 

fa) Thut marked, are imagtotry coins, there being, no pieces of aoney 
now current of their exa& value. 

TABLE OT COIN. 

4 Farthings make one penny, 
12 Pence one iQxilling. 
20 Shillings one pound. 

TOL. I. - G Penci 


Chill, on the South Sea, in- the land of Jeflb, on the Pacific Ocean, and 
other barbarous countries; but by degrees, as imp/OTc rents were made 
in the world, fomcthing new was added daily to the conveniencie!> ol life ; 
snd as fuch a method of bartering comrtioJities wu& found to be duiicuU 
and inconvenient, it was stgrccd among mankind to mak^ choice of one 
commodity, which' being in general and confLant elleem, an equivalent 
quantity of it mi^ht always rt;move the difHcuhy of bartering in kind To 
determine, thereiore, this I'ubftaucc that (hould • e in univerl'al and conilanc 
efteem, they madt choice of gold and iilvcr, not only becaufc divifible and 
portable, but becaufc rhey were more viTu ihi-i than an^other metals.-—— 
Since there was a confidcrable difTerence in the nature uf thefe two metals,* 
and gold was more p'ecious than filver, both on account of its rarity and 
iatrinfic worth ; befides the expcnie in v.'irking gold'far exceeds the charge 
which attends the working of filver, as ajipcars by the tax paid upon each 
to the fovereigns of mints, that upon goid ojjng only five oi the hunured, - 
and that on filver twenty ; it was therelorc jud to afcribe the greater ' 
▼aloe to gold ; and becaul'e the baler metal ought to be given in greater 
^eafore, tint what was wanting in quality might be made up in quantity. 

h 


4* 
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Pence Table. 


Pounds Table. 


i. 

J> 

20 

24 
30 

3<5 

40 

48 

«0 


/• d. dk 


I 
I 

2 
2 

3 
3 
4 
4 
5 


o 
8 
o 
6 
o 

4 
o 

2 

o 


J. ^. 


70 — 5 10 
80 — 
84- 


6 

7 
90—7 

95 T- 8 
100 — 8 

no — 9 

120 — lO 

240 — 20 


8 
o 
6 
o 

4 

2 

o 
o 


20 

30 
40 

so 
60 

70 

80 

90 

100 


/. /• 


I 
I 

2 


o 

10 

o 


2 JO 

3 <^ 

3 10 

4. ^ 

4 10 

5 o 


7*^3/^ 2^ Guineas. 


ii 


2i 

s 

4 

44 

5 

5* 
6 

6i 
7 

8 
8i 

9 

9* 

loi 


Guinea 


/. 

I 
1 

2 

2 

3 

• 

3 

4 

5 

5 
6 

6 

7 

7 
8 

9 

9 

10 

10 
II 
II 


9 


li 


/. 

2 
14 

5 6 
16 loi 
8 

19 
II 

2 
13 

5 
16 

7 

»9 

10 

2 

13 

4 

16 

7 
18 


II Guineas 


12 
123 


3 

13 

7i 

'3^ 



14 

42 

14* 

9, 

*5. 

if 

15* 

6 

16 

7* 

i6i 

3.. 

^7. 

7^ 

17T 



18 

z 
4T 

i8i 

9. 

*9. 

IS 

191: 

6 

20 

loi 

30 


i^» 


/. 

12 

»3 

13 

J4 

14 

»5 

»S 
16 

»7 

17 
18 

18 

19 

19 

20 

21 

21 
22 
22 

34 


10 
I 

13 

4 
IS 

7 
18 

9 
I 

12 
4 

»5 
6 

18 

9 

o 

I3 

3 
15 

2 


3 
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Troy 

It was likewife found necelTary to fix a proportion between them by fome 
tcnain aod dctemixied rule \ hence ic is, tha(, in the pra4lice of commerce, 
(though formerly the proportion of gold to fiivcr wm fettled as ten to one, 

yet 
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TROY WEIGHT* 

* 

The Table. 

marked 

24 Grains make i penny-weight, d'uat. 
20 Pcnrty-wts. — — i ounce. oa. 

12 Ounces *■ i pound. lb. 

Grs. 

24 = I dwt. 

480'=: 20 = i QZ. 

5760 = 240 = 12 = I lb. 

Note- ift. In philofophical experiments, the proportion of 
the gravity of bodies is tried by Troy weight. 

Note 2d. One grain of Troy weight is found by experi- 
ment to be equal in weight to one grain and an half of found 
dry wheat. 

By this weight, gold, filvcr, jewels, eleftuaries, and all 
liquors, are weighed. 

G 2 Gold, 

yet the matter is to fettkd at prefeot, tl^roQghout the greatefl part qf Eu* 
rope) that one ounce of gold is worth about fifceeii ounces of illver. When 
thefa metals were ag^reed upon at flril to be a common equivalent for any of 
the conveniences of life, the particular quantity of them to be given as the 
value of any thing clfc, was determined by the bulk and weight ; but after- 
wards, to fave the trouble of proving this weight upon every occaiioii, fc 
was coined in certain forms by public authority, and impreffed with a mark 
of dilhn(5tion, exprefling the quantity each piece contained, fo that it 
ihould always iiave the f^me determined value, and be every where the 
fame both for matter and weight. 

* A pound, Troy weight, regulates and prefcribes a form how to keep 
the money of this realm at a cert^ia flandard. About iqo years before the 
Conqoeft, Oibright,' a Saxon, being then Kiog of £ngland, caufed an 
ounce Troy of (ilverto be divided into twenty pieces, at the fame time called 
pence, aad fb an ounce of filver at that time was worth no more than 20 
pence, or Is. 8d. which continued at the fame va)ue until the time of 
Henry VII. who (in regard of enhancing of money in foreign parts) 
valued the fame at thirty pence, lb that then there were accordingly thirty 
pieces made out of the ounce ; and the old pieces went then for three half- 
pence till the time of Edward IV. who valued the ounce at 4od. 
and then the utd pieces at 2d. each. After this, Henry Vill. valued 
the ounce of Sterling (ilver ar 45d. which value coucinued till Queen 
£lizabeth*e time, whp valued the fame oki pieces at 3d. each ; fo that all 
three pences coined by the fame queen wcightd 'but a jieuny. weight, and 
every ^d. two penny- weights, and the (hillings and the other pieces pro- 
portionally, which made the ounce Troy of filver to be valued at 6od. or 
3s. aa it remazQS at this day.— See (latutes made and provided in this cafe. 

Aft 
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Gold, when.pcrfeftly pure is found to^bc nearly 1 9^ times 
heavier than rain water, and much heavier than any other 
metal, it is then faid to be twenty-four carats fine ; (a carat 
being eftimated as the twenty-fourth part of any thing or 
weight,) but flandard or fterling gold contains twenty-two 
parts of pure gold, and two of copper ; or*a pound of fter- 
ling gold contains eleven ounces of pure gold and one of cop* 
per ; and the fame proportion of pure filver and copper, pro- 
duces fterling filvcr. By fterling gold or filver is^ mgint, 
that of which our gold and filver coins, as well as utenfils 
^ offered for fale in goldfimths' (hops, are, or fliould be made. 
A carat among jewellers is twenty-four grains, as in diamonds, 
pearls^ &c. at other times it is the one twenty-fourth part 
of an ounce, =20 grains, as in gold, &c. but when the. 
jewellers would be very exa£V, they fubdivide the grain into 
twenty mites, each mire into twenty perrots^ and each pjr- 
rot into tw*enty-four blanks. 

APOTHECARIES' WEIGHT. 

The only difference between this and Troy weight cobfifts ' 
in the divifion of the ounce ; the grain, ounce, and pound 
being the fame in both. 

Tht Table. ' rhot mariid. 

20 Grains make i Scruple.- G 
3 Scruples — I Dram. 3\ 
8 Drams — ^ i Ounce. 5 
12 Ounces " — i Pound, lb. 

Their value and proportion. 
Grains. 

9.0= I Scruple. 
60== 3= I Dram.. 
480=: 24= 8= I Cunce. 
576c— 288=1:961=: 1 2=: I Pound. 

, Apothecaries 

As the fccurlty of Commerce depends ipuch on the iudncf^ of weight*, moft 
rations have taken care to prevent tneir hcing falfified. The ilandard of 
"•v'^rbhts in Great Brirain i.s kept in the Exchequer, by a particular officer 
railed the Clerk t»r Comptroiicr <if rhe Market. By the 27th chapter of 
Magna Charta, the wcijjhcs are to be the laine a'l over England; but a« 
commerce flouriflicd and inrrodiiced a greater variety of commodities, it 
was found convenient that beCcles the original weiirht« others fliould be in- 
vented better calculared for difpatch in bufinefs, whicji hath introduced a 
diverfiiy of weights in almoft every dliTerent county or province. The firfl 
of the vffcights ulcd^in Great Britarn and Ireland was a grain of. wheat picked 
out of the middle of the ear, which being well dried became the lead de- 
uomination of Troy- weight, now ufcd for |;old, ClTcr, jewels, fccdi, llqwori, 
bread, aud the falc of medicines.. 
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Apothecaries in making up their medicines ufe this weight 
but buy their drugs by Avoirdupoife weight. 

AVOIRDUPOISE WEIGHT.* 


The Talk. 


16 Drams make 

16 Ounces 

14 Pounds 

16 Pounds 

7 ^tone . ' 
2 Stone, or 28/^. 


I 

J 
I 

I 

I 

I 


Tbu* mariid. 

Ounce. oz^ 

Pound. /k. 

Stone. ^. 

Stone of wool. * 
Hundred wt. do. 
Quarter. qr. 


;■} 


1 Barrel* 


^^ 4 Quarters, or II a/i. I Hundred wt. m;/. 
20 Hundred ■ i Ton. Tort* 

20 Stone of wheat 
rye, oatmeal) &c 
16 St.of here or barley i Barrel. 
7 J Hundred of Aones i Load. 

The proportions arc 
Drams. 

16= I Ounce. 
256= 16= I Pound. 
7168= 448= 28= I Quarter. 
28672= 1792= 112= 4= I Hundred.^ 
573440=35840=2240=80=20=1 Ton. 

LIQUID MEASURE.t 

Tie Table. Tbu* marhJ. 


4 

2 

4 
4 


Naggins make 
Pints -— 

Quarts 

Gallons 
HogOieads- 


i8i Gallons 


I Pint. Ft. 

I Quart. ^^ 
I, Gallon. GaL 
I Hog (head. Ji6d. 
I Ton. Ton, 

I Runlet. 

31 Gallons 

• This weight was rather introduced by chance, and confirmed by caftoio, 
than fixed by any law. The Troy v/eight was in praAice found to be too 
fmall f^r coarfe and heavy goods, fuch as grocery ware, pitch, car, rofin, 
wax, tallow, fiax, henop, &c. topper, tin, iron, lead, fleel, fifli, ^cth, but- 
ter, chccftf, fait, &c. for wbich, and other fuch goods, it was thought p)t>per 
to allow a greater weight than the law had provided, which in this weighc 
exceed<* the Troy "by one iixth, one pound Avoirdupoife being equal to one 
pound two ouncu eleven penny-weights fifteen grains and a half Troy. la 
Idkd they give only nineteen hundred weight and a half to the ton or fodder. 

f All meaiuresof capacity, both liquid and dry, were at firfl made from 
Troy weight. Vide ftatutes, 9 & 51 Henry 111. la Henry VII. 6cc. wherein 
it is enaded, that eight pounds Troy wcigfht of wheat, gathered out of the 
Biiddlc'of ^hc caf) and well dried, fhould make one gallon of wine meafure; 

aud 
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31 Galloos make 


42 
84 
40 


Gallons 
Gallons 
Gallons 


I 
I 
I 


Barrel or quarter 
caik of wine, oil, 
or honej. 
Tierce, 
Puncheon, 
Barrelofale, 


Tint maried. 

Tier. 
Pun. 
Bar. 


The proportions are as follow : 

Naggins. 

4= I Pint. 
3= 2= I Quart. 
32= 8= 4= I Gallon. 
aoi6= 504= 252= 63=1 Hhd. 
8o64=:2oi6=icyo8=252=:i Ton. 


DRY MEASURE. 


2 

2 
2 
2 

4 

4 
2 

8 

4 
5 

2 


Pints 
Quarts 

Pottles 

Gallons 

Pecks 

Buffiels 

Barrels 

Barrels 

Quarters 

Quarters 

Wheys 


Tbe Tabu. 


7itu marhtd. 


make 


I 
I 
I 
I 
I 
I 
I 
I 
I 

X 

I 


Quart, 

Pottle, 

Gallon, 

Peck, 

Bufhel, 

Barrel, 

Quartcrj 


Fot. 

Gal. 

Peck. 

Bufi. 

Bar. 


Ton of coals, T«. 
ChaldroD, Chat. 
Whey or load W. 
Laft, Laji. 


dna that there Ihould be bat one meafure for -wine, ale, and coin throu;;houc 
this realm. Vide fiat. 14 Edward HI. 15 Richard H. But time and cudom 
have altered meafures, as they have done weights, (and perhaps for one and 
the fame reafon,) for now we have three different meafures, viz, one fur 
wine, one for ale or beer, and one for com. 

The common wine gallon, fealed at Gyild-hall in Lontlor, by which aU 
wines, brandies, fpirits, ftrong waters, mead, ptrry, cyder, vinegar, oil, 
ho&ey,*&c. are meafured and fold, is ftippofed Ao contain sji cubic inches; 
and from thence the reft are computed, as in the above table. 

Note, 3 1 2' gallons are a wine or vinegar barrel, and 336 gallons are a 
ton of fwect oil. The beer or ale gallon (which are both one) is much larger 
than the wine gallon \ it being probably made at firft to cdrrefpond wiih 
AToirdupoife weight, as the wine gallon did with Troy weight j for or.c 
pound Avoirdupoife weight bcinjy nearly equal to 14 ounces, i a pennyweights 
Troy 9 and as one pound I'roy is in proportion to the cubic inches in a vtine 
gallon, fo is one pound Avoirdupoife weight to the cubic inches in an ale 
gallon ; tliat is, As 1% i IA\% '• '*l'^ ' ^^^ nearly. A barrel of ale fliuuld 
contain 40 gallons only, yet it nfually holds 4^. 

The gatlon appointed to be ufed for mealuring all kinds of liquids in Ireland 
is ir 7-p^ cubic inches ; in England the wii^e gallon is 33 1, and the beer or 
ale gallon 2S3 cubic inches, as was faid before. 
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By the ftandard in his Majefty's Exchequer, every round 
buQicl with a plain and even bottom, i8i inches wide 
throughout, and 8 inches deep, is cfteecned a legal corn 
bufhelf and will contain 2150^^ cubic inches; conl'equently 
the corn gallon contains 2684^ cubic inches. 

CLOTH MEASURE. 

Cloth ineafure is a fpecies of LongMeafure; the hlgheft 
denomination is an ell, although the yard is the mod commoii 
nieafure which is generally ufed in mcafuring all forts of 
cloths, rug) filks, mod linens, tape, and gartering. The ell 
Englifh is ufed only for meafuring fome linens called hoi* 
lands •* the ell Flemifh is ufed in meafuring tapeftry* 

The Table* Tbutm<mUdn 

« 

2^ Inches make i Nail, nl, 

4 Nails -^— I Quarter of ayardyr, 

3 Quarters i Ell Flemifti, F.E. 

4 Quarters — — i Yard, yd. 

5 Quarters '• i Ell EngliCb, E.E. 

6 Quarters 1 Ell French, i^r.jf. 

Their value and proportion. 
Inches. 

a* = I NaU. 

9=4=1 Quarter. 

36 =16 =: 4 = I Ytrd. 

27 =ia = 3 = I Ell Flemifli. 

45 =20 =: 5 = I Ell Englifti. 

54 =24 =: 6 = I French £1L 

LONG MEASURE. 

By this kind of meafure the di (lances of«pIa9es, one from 
another, are determined. ; likewife the dimenCons of bodies, 
when their fusfaces and folid capacities are to to be afcer- 
tained : of which meafure, according to the ftatute of 3^ 
£dwa]^d I. and 25 ElIzabkth, a barley^corji is the leaft* 

The Table. . 

3 Barley corns make 1 Inch. 
3. Inches — — i Palm. 

4 Inches — •— i Hand ufedin meafuring hor/es. 
12 Inches .-^ .—. | Foot. 

18 Inchci 
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make 


1 8 Inches 

a Feet 6 Inches . — 

5 Feet — — 
3 Feet — -— 

6 Feet — — 
5^ Yards — — 

7 Yards — — 
40 Perches •— — 

8 Furlongs — — 
17.60 Yards -* — 
2240 Yards — — 
2038^ Yards :— — 
3 Miles — — 
60 Sea Miles ^ — — 
54^^ Irifh Miles — — 

• 69^ EngliQi Miles — 
360 Degrees (or 25000 miles 
, . of the Earth. 


I Cubit. 

I Military Pace. 
• I Geometrical Pare, 

I Yard. [depths. 

I Fathom, lufed in meafurihg 

I Englifli Pole OP Perch. 

1 Irifli Pole or Perch. 

.1 Furlong. 

I Mile. 

I Englifli Mile. 

I Irilh Mile. 

I Sea Mile. 

I League. 

I Geographical Degree, 

I Degree. 

I Degree, 
nearly) make the circumference 


Barley-corns. 

3= 

36= 

108= 

594= 
756= 


Tl\eir value and proportion* 


I Inch, 
12= I Foot. 
36= 3 = 
198= 16,^= 

252= 21 = 


I Yard. 
Sj=. I Englifli Perch. 
7= I Irifli Perch. 
23760= 7290= 666 = 220= 40=1 Englifli Furlongi 
30240=10080= 840 =: 280=: 40=1 Irifli Furlong. 
190080=63360=5280 =1760=320=8=1 Englifli Mile. 
241920=80640=6720 =2240=320=8=1 Iriih Mile. 

Long meafure is fuppofed to nave originated from a barley 
corni of which three were to make an inch : but as thefe 
were not always of the fame length, neceffity induced an 
invariable ftandard, whereby to determinti all lengths, which 
ftandard, as ratified by Parliament, is now in the Tower of 
London, from whence arofe the feveral denominations. 

SOLID MEASURE. 

Not only the meafure of every thing that, hath length, 
breadth, and depth, but all mealures of capacity are to be 
included under this title ; being equally meafures of bulk and 
foiidity, whether liquid or dry, whether of one bulk or col- 

le^ive bulks. 

/» 

1728 Solid 
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1728 Solid Inches make i Solid Foot. 

27 Solid Feet ■ • i Solid Yard Jn digging. 

40 Solid Feet of unhewn timber i Load or Ton. 

50 Ditto of hewn timber i Load or Ton. 

40 Ditto Bales, &c. i Ton of (hipping* 

343 Solid Yards — — i Solid Perch, 

a 1 9$ 2 Solid Yards ■ i Solid Chain* 

1 1 239424000 Solid Yards ^ 1 Solid Mile. 

SQUARE MEASURE. 

A furveyor's full chain is in length four |>ercbes, and is 
divided into 100 links, the half chain into 5O9 and the perch 
into 25 links : an acre of land contains 100,000 fquare links; 
but as the Englifh fquare perch contains but 10^^ fquare 
paces> or 30^ tquare yards, and the Irifii 49 fquare yards ^ 
fo the Engliih acre in quantity differs frotn the Irifh in the 
fame prpportion. 

Not&. A perch of Irifh mafons' work is 21 feet long, and 
I foot high; having fometimes no regard to any certain 
thicknefs; but the ftandard thicknefs is 18 inches. NoU, 
aifo: carpenters, glaziers, painters, and plaifterers ufually 
meafure by the fquare foot or fquare yard. 

Where length and breadth only are confidered, the deno- 
minations are as follow : 

The Table. TbuimarM. 

144 Square Inches make i Square Foot. ft, 

9 Square Feet ■ i Square Yard. yd. 

100 Square Feet — — i Square of carpentry. 

49 Square Yards — i Square Perch. p. 

40 Square Perches — — i Square Rood. r. 

4 Square Roods -— i Acre,or i6o Perches, acn. 

Square Inches. 

144= I Square Foot. 
1296= 9= I Yard. 
63504= 441= 49= I Perch. 
2540160=17640=1960= 40=1 Rood. 
ioi6o64o='^056o=7840=i6o=4=::=i Acre. 

Yovt fee how many of one denomination are equal to 
another. . 
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LIME MEASURE. 


TKe veflcl in ^ich I^me is meafured 19 a conical fruftram; 
21 inches diameter at top, 20 iRcbes diameter at bottom; 
perpendicular depth ^|6 inches nearly, fiant height 6,7 iachesi 
and contains 2178 cubic inches^ avoiding decimal fraAions ; 
and this is called a half-hog(head. 

But to come to the full decimal dimenfions« thej are, ia 
diameter, 21 inches at top, 20 at bottom, perpendicular depth 
6,5974 inches, flant height 6,67 27» (b as the foUd content 
may be 2178 cubic inches. 

, TIME. ' ' 

Time of itfelf is nothing ; but from thought 
Receives its rife, by lab'ring fancy wrought ; 
From things confider'd, whilft we think on fome 
^ As prefent, fome as paft^ or yet to cdme ; 

No thought can think on time, that^s ftiU confdk^dp 
But thinks on thihgs in motion or at reft. 

The motion of the fhaaow of an obje£l on a plane, not 
anfwering fufficiently as an exaA meafure for the uniform 
flux of time, a more certain method of determining the fpace 
dapfed from one period of time to another, has been adopt- 
cd ; a thready 367 inches long, with a fmall weight at one 
end, and fufpended by the other end, being fet in motion, 
each vibration or fwing will be the meafure^ of the duration 
of a fecond : hence the following divjfions ; 

make 


60 Seconds make i 

60 Minutes i 

24 Hours . I 

7 Days /< I 

52 Weeks ■■■ ■ ■ r 

27 days, 1 2 h.43 irin. ■ i 

29 days, 12 h. 44 mln. ■ i 

1 2 Calendar months ■ i 

365 day, 5 hours, 48 min. 57 fee. i 

3O5 days, 6 hours, 9 min. 141 fee. i 

365 days, 6 hours, — — i 


Minute. 

Hour. 

Day. 

Week. 

Year. 

periodical Month. 

Synodical Month. 

Year. 

Solar year. 

Siderial year. ' 

Civil or common year. 


;^66 days, 1 leaj> year, which occurs every fourth year, in 
which cafe the month of February, which in every com- 
mon year has but 28 days, hath 29 -days, 

Thf 
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The twdve months are not equal as to^ their number of 
days, fome having^ thirty, and fome thirty-one days ^ the 
k foUovring diftich committed to memory, will point out the 

s divifion: 

^ Thirty days have September, 

* April, June, and November, 

February h^th twenty-eight alone. 
And all the reft have thirty*one. 

Seconds 

60= X Minute. 

3600=: 60= I Hour. 
86400= 14405= 24= I Day. 
604800= 10080= 168= 7=1 Week. { 

2419200= 40320= 67^1= 28'=4=i Month. 
31557600=525960=8766=365^=1 Year. 

Or, 52 Weeks, i Day, 6 Hours = 13 Months, i Day, 
4 Hours = I Year. 

DRY MEASURE, 

» 

Is ufed to meafure com, and other dry goods; but as 
they are generally fold by weight in Ireland, this meafure 
is little ufedi however, the denominations are as follow, 
viz. ^ 

^ ^ 2 Pints make 


2 Quarts 
a Pottles 
2 Qallons 
4 Pecks 
4 3ufhel8 
2 Barrels 


i*-^ 


Quart. 

Pottle. 

Gallon. 

Peck. 

Bulhel. 

Barrel, 

Quarter. 


. Dry Meafure is diiSerent both from Wine and Ale Mea- 
fure, which is, as it were, a mean between both, though 
not exaAly fo ; which, upon examination, will be found to 
be in proportion to the aforefaid old ftandard wine gal- 
lon, as Avoirdupois Weight is to Troy Weight, nearly, that 
is, As one pouod Troy is to one pound Avoirdupois Weight : 
fo are the cubic inches contained in the old Wine Gallon: 

U X - to 
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■ 

to the cubic inches contained In the dry, or com gallon, 
viz. 12 : 14 = : : 224 : 27219 the common content oi a 
corn gallon nearly ; although now it is othcrwifc fettled 
by an aft made and provided, in 1697 i the wofds of that 
2& are thefe: << Every round bufliel, with a plain and 
'< even bottom, being made eighteen inches and an half 
•• wide throughout, and eight inches deep, fhould be 
♦< eftimated a legal Winchefter bufliel, according to the 
** ftandard in iiis Majefty's Exchequer.'' Now, a vcffcl 
thus made, will contain 2150,42 cubic inches, confequentlj 
the CoTA Gallon dotb contain but 268 1 cubic inches. 


CHAP. VI. 


COMPOUND ADDITION. 


Of Money. 

The operation of this rule is evident, from what hat 
been faid in Simple Addition ; for in Addition of Money, 
as 4 in the place of farthings make one in the place of 
pence; 12 in the place of pence 'make one in the place of 
ihillings ; and 20 in the place of fhillings, make one in the 
place of pounds; and 10 in the units' figure of pounds, 
make one in the place of tens, &c. wherefore 

Rule. For every four farthings carry one to the pence ; 
for every 12 pence carry one to the (hillings ; and for every 
90 in the (hillings, carry one to the pounds ; and the 
pounds, you mult carry. one for every lo^ as in the Simple 
Additiont 
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COMPOUND ADDITIOK. 

£. s. d. £. s. d. £. s. 

(1)147914 6t (11)376811 8i ("0 16437 19 

7168 17 4* «3i3 »6 s4 , 94?2i 10 

3133 14 iij 1972 It loi" 61427 17 

3171 19 Tr| ^\6S 16 5f 58654 12 

53 

it. 
ti* 

si 

8i 
11^ 

I49jf4 9r 

10223 16 6 230842 1 

I 

13464 12 2i{ 

641;; 4 Q^' '-J44O4 I 

li 

(ivy 1523 17 2i 

3456 18 7i 
6543 12 i| 

1234 15 6i 

6543 12 7* 

(v)i234 I J 6i (vi) 987654 13 

7891 12 3i U3245 ^6 
4567 18 9* 8yi234 15 
1234 15 6i 789123 14 
7891 12 3i 678912 13 

2i 

7i 
61 

Si 
4* 


19302 16 It 22i^20 14 5 3459271 13 2i 

17778 18 11 21585 18 loj 2471617 O Ot 


■s-**- 


(vii) 15747 16 5J (viii) 543^1 16 7i (ix) 12345 '6 7f 

22165 i5 7i ' 12345 14 2^ 54321 17 6| 

19472 19 21 67891 17 8i 12465 14 2i 

16732 18 ifi '19876 18 ji 65421 12 4i 

19721 14 6i 12657 14 2i 95765 16 7t 

12345 16 7i 756:^1 12 3i 56789 17 61- 


■MM 


(x) 123456 14 2t (xi) 529712 16 4t (xii) 127986 17 6z 

789123 16 7i 217925 14 64 689721 16 7? 

456789 14 2^ 122456 17 Si 123456 17 81: 

172436 17 4* 654321 18 ^i 654321 18 7i 

124765 16 4T 987621 16 2^ 1 19876 16 2t 

117659 1910T 1267S9 12 6^ 67981 1 12 64 

987654 13 2j 143212 14 «^ ' 123456 17 84 


(Xiii)iii42 16 77(xiv)957654 17 2i(xv)576789 16 4^ 

241 II 17 64 456789 12 74 987657 14 6i 

12345 16 7? 123456 17 85 123721 II 24 

54321 17 6k 654321 18 7i 127221 12 i4 


I 


i 
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Noti. Where the colonns of the money to be added tre 
long* (as frequently happen in bufinefs,) it is troublefome 
and liable to errpr to collect them into one continued fum^ 
to remedy which, praSice has fuggefted fiindry cohtrivai)Ces 
for eafe and difpatch : fome point for every 1 2 in pence^ 
and every 20 in {hillings ; this is efteemed inelegant and 
unclerk-like \ but inftead thereof, we may very conveniently 
point in pence at 120, or los. in (hillings and pounds, 
ait ICO* and ih%a we muft carry lO for every point. Som« 
chufe to point at 60, or 5s. in the pence. 

Of Troy Weight. / ' 

lbs. oz. dwt. gr. lbs. oz.dwt. gr. 

(1)4712 II 19 17 (ii) 163 10 .15 13 

3714 10 17 15 991 II 14 16 ^ . 

9713 II 13 14 316 10 13 17 

3174 10 17 la 941 10 II 13 


lbs. oz. dwt. gr. 

(iii) 7634654 II 13 19 

9717242 II 19 ai 

5796547 10 II 23 

9762164 II 17 19 


Rule* Fur every 24 grains* carry i to the pennyweights ; 
for every 20 pennyweights, carry i to the ounces ; and for 
every 12 ounces,, carry i tp the pounds ; and in pounds, as 
in Simple Addition. 

Of Avoirdupois Weight. 

tons. cwt.4rs. lbs. .cwt.qrs.lbs. lbs. oz. dr. 

{1)3746 17 3 14 (n) 134 3 17 ("0 I37<5 II 15 
1373 14 I 17 131 2 18' 1314 10 II 

1468 13 3' 15 147 » '7 3715 II 14 
3131 ii I 19 914 2 17 1123 10 13 


mtmmm^mmimmi^mmmmmmmmmmmmmmtmmmmmmmmmm^m 


RuU. 
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* Aile. For every 16 dt-achnas, carry i to the c^nces; for 
ievery 16 ounces^ carry i to the pounds} for eirerj 28 lbs; 
carry i to the quarters ; for every 4 quarters, aatry i to the 
cwts« $ for every 20 cwt. carry t to the tons } and the tons^ 
as in Simple Addition* 

0/ apothecaries^ Weight* 


lbs- S 3 € . 


lbs. 5 3€ 


lbs. 5^ 3 « 

(i) 174 10 7 T 

(«) 

II 11 51 

(in) 

19 11 4 I 

10 II 5 I 


12 11 4 2 


14 10 5 2 

II 10 6 2 


17 10 5 I 


15 II 2 I 

9 6 I I 


13 II 6 2 

_ 

14 ro 7 I 

4541 


17 10 5 I 

» 

17 852 

14 I 2 2 


12 II 4 I 


18 4 4 I 

*• 






Ruh. For every 20 grains, carry i to the-fcruples ; for 
every 3 fcruplcs, carry i to the drachms ; for every 8 
drachms, carry i to the ounces ; for every 12 ounces^ carry t 
to the pounds ; and the pounds^ as in Simple Addition, 

Of Liquid Meqfure. 
hhd. g. q. tons hhd. g. q. tons hhd. gal. q. 

(i) 31 57 ^ (") 37 3 ^7 a (Hi) 39 2 14 i 
31 19 3 17 2 60 I 40 I 57 I 

17 38 2 39 I 58 I 99 I 53 » 


mi^mm 


^mmmmm i i iw— b^— Hi 


Rule, For every 4 quarts, carry 1 to the gallons ; for 
every 63 gallons, carry i to the hogOieads ; for every 4 hogf- 
heads, carry i to the tuns ; and the tuns, as in Simplf 
Addition. ^ 

Of Dry Meafure. 
qrs. b. b; p. b. g. p, q. pt. b; g. p. q. pt. 

(>) 37 I 3 3 0>) 27 3 I I I (ill) 31 2 I I o 

60 o I 2 , 26 2 o o o 17 I I o I 

14 r 2 3 . 23 3 I o I 20 I I I o 

15 I 3 I 13 3 J^ « J 37 I I I r 




Rule. 
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JRjJ^. For every 2 pints, carry i to the quarts ; for cVety 
2 quarts^ carry i to the pottles ; for every 2 pottles, carry i 
to the gallons; for every 2 gallons, carry i to the pecks 1 
for every 4 pecks^ carry i to the baihels ; for every 4'bo(hAis^ 
carry i to the barrels ; for every 2 barrels, carry i to the 
quarters J and the quarters, as in Sipiple Addition. 

Of Clot b Meafure. 


yds. 

36 
37 
14 
»5 

qr. 

3 
I 

I 

2 

nai. 

I 

I 

2 

3 

yds. qr. nai. 

374 I a 
314 2 I 

417 3 3 
420 I 2 

ellsE. qr. nai. 
140 2 2 

Zl^ » 3 

471 I 3 
T51 2 3 







J?i//^. For every 4 nails, carry i to the quarters ^ for 
every 4 quarters, carry i to the yards ; for every 5 quarters^ 
carry i to the ells Engliflx \ and for every 6 quarters, carry i 
to the French ells. 

N 

Of Long Meafure* 

m. f. p. yds. ft. in. miles f. yds. f. in.' b. 

27 5 37 '7^ ^ ^ ^77 761 10 2 

19 6 2>6 '7^ ^ * ^97 6 5 2 II i 

14 7 16 197 2 10 189 561 10 r 

.13 5 20 loi I II * 214 I 5 2 II I 


Rule. For every 3 barley-corns, carry i to the inches} 
for every 1 2 inches, carry i to the feet ; for every 3 feet, 
carry i to the yards ; for every 7 yards, carry i to the ' 
perches ; for every 49 perches, carry i to the furlongs ; for 
every 8 furlongs, carry I to the miles ; for every 3 miles« 
carry i to the leagues 5 for every 60 miles, carry i to the 
degrees ; and the degrees as in Simple Addition. 


I 
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Of Solid Meafures . 

perch, yds. feet inches perch, yds. feet inches 

374 130 14 150 176 126 23 1718 

371 175 24 140 314 141 17 1314 

914 68 20 13 431 19 25 171 1 


Rule. For every T728 foUdincheSi carry i to the feet; 
for every 27 folid feet, carry 1 to the yards, and for every 
343 folid yards, carry i to the perches s and perches as in 
^Simple Addition. 

Of Square Meafure. 


Acrtt 

r 

Pe. 

Yd). 

Ft. 

Inch. 

Acn. 

Pe. 

Tdt. 

Ft. 

Inch. 

H7 

27 

33 

7 

78 

23760 

16 

19 

2 

144 

. »92 

16 

38 

4 

lOI 

19421 

32 

17 

7 

III 

141 

39 

16 

5 

140 

17236 

18 

32 

6 

78 

»75 

28 

39 

8 

132 

11541 

»9 

39 

8 

132 

, 




J 




Rtdi. For every 144 fquare inches, carry i to the fquarc 
feet; for every 9 fquare feet, carry 1 to the fquare yards: 
for every 49 fquare feet, carry i to the fquare perches. -, for 
every 40 fquare perches, carry i to the acres, and the acres 
as in SimjAe Addition. 

Time. AJironomical Time^ 

.Weeks Days Hour. Min. Secon. Degs. 
27 4 18 37 56 176 

37 6 19 50 51 196 
31 4 18 51 40 197 


/ // 

/// 

//// 

30 50 

4' 

25 

21 47 

46 

%i 

S 43 

SI 

27 








t 


^ 











Rule. For every 60 feconds, carry i to tiie minutes ; for 
every 60 minutes, carry i to the hours % for every 24 hours, 
tarry t to the days \ for every 7 days, carry i to the weeks ; 

YOL. I. I for 
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for every 4 weeks, carry i to the months ; for every i2 
months/ carry i to the years ^ and for every 52 weeks* 
carry i to theyears; or for every 365^ days^ carry i to the 
years^ and years as in Simple Addition. 

AppUcatibn of the foregoing Rules in Compound 

Addition. 

Of Money. 

I* A nobleman going outi of town^ is informed by his 
fteward» that his corn-chandler's bill came to 123L ips. ; hb 
brewer's, to 41I. los. ; his butcher's, 212I. 12s. 6d. ; to his 
Lordfhip's baker, is owing 24I. os. 6d. ; to his tallow- 
chandler, ]3l. 8s.; to his taylor, 1371. 9s. pd. ; to his 
draper, 74I. 13s. 6d. ; his coach-maker*s demand was 214!; 
i6s. 6d. : his wine-merchant's, 681. I2s* ; his confeAioner's* 
1 61. 2s. ; his rent, 861. 2s. ; and his fervants' wages, for 
half a year, came to 46I. is. ; what money mnft he fend to 
his banker for, in cafe he would carry with him 330L 1 2s< id. 
to defray his expence on the road ? Anf. 1389I. i8s. lod. 

2. A owes to B for tea, 13I. los.; for cheefe, 171. 
13s. rd. ; for cotton, 208I. 17s.; for chintz, 861. os. pd.; 

for a Former bill, 300I. \ for &£lorage, 15I. 17s. 3d|. 5 other 
charges, 30I. los. 4^d. ; How much is A indebted to B ? 

Anf 6721.8s. I0;kl. 

3. A merchantfs clerk receives of fundry peribns for 
his mader, viz.—- Of A. 13I. and half-a*crown ; of B, 
2I. 13s.; of C, two piftoles and half-a- guinea ; ofD, il. ps. 
8{d. ; of £, IIS. 6|d. ; of F, a moidore and 13 EngliOi (hiU 
lings ; of G, a bank-note of 20I. of H, i ;1« and 3 crown* 
pieces over ; I dclire to know what fum he had in charge ? 

Anf 681. 13s. lOfd. 

Of Troy Weight. 

4. A nobleman had a ftrvice of plate, which confifted of 
20 diflies, weighing 203 oz. 8 dwts. 5 36 plates, weighing 
408 oz, 9 dwts. ; 5 dozen of fpoons, weighing 1 1 2 oz. 8 dwts. j. 
6 falts and 6 pepper-boxes^ weighing 71 oz. 7 dwts. ; knives 
and forks, weighing 73 02. 5 dwts. ; two large cups, a 

tankard 
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tankard and a mag^ weighing 121 oz. 7 dwtf. ; together 
with fundry other fgiall articks, weighing 105 oz. 5 dwts. 

1 defirc to know the weight of tbe^ whole i 

Anf, 91 lb. 3 oz. 9 dwts. 

Of Avoirdupois Weight. 

5. A hop- merchant buys 5 bajp of hopsj of which the 
firft weighed 2 cwt. 3 qrs. 1310.; the fecond, 2 cwt. 

2 qrs. II lb. ; the third, 2 cwt. 3 qrs. 5 lb. \ the fourth, 
X cwt. 3 qrs. 12 lb. ; the fifth, 2 cwt« 3 qrs. 151b. } I defire 
tp know the weight of the whole ? Anf, 14 cwt. 

Of Apothecaries^ Weight. 

6. An apothecary made a mixture of 5 ingredients, the 
firft weighed 13 lb. 7 oz.; thcfecondi 11 oz. 7 drs. 13 grs.; 
the third 7 lb. 2 fcni. ; the fourth, 1 1 lb. 3 dr. i fcru. \ the 
fifth, 15 lb. 5 oz. 7 gr. Required the weight of the whole i 

Anf. 48 lb. 3 drs. i fcro* 

/ Of Liquid Meafure\ 

7. A vintner imports (everal quantities of wine as follow: 
at three different times, by one vefTel, 10 pipes, 14 gallons; 
by another, 40 pipes, 36 gallons ; by a third^ 6 pipes, 3 hhds. 
j;9gals. How much was imported in all ? 

Anf 5 7 pipes and 46 gallons. 

Of Dry Meafure. 

8. A corn-merchant fends over the fea, of wheat, 20 bar. 

3 bu£h. ; of oats, 96 bar. 3 bu(h. 3 pecks ; of rye, 100 bar* 
2 bufli. 3 pe. } of peas, 9 tmr. 3 pe. ; of beans, 3 bar. 3 pe. 
For what has he freight to pay ? Anf 23b b. 3 b. 

Of Cloth Meafure. 

9. A woollen-draper bought 4 parcels of cloth, the firil 
contains 30 yds. 3 qrs. j the fecond, 33 yds. 2 nails ; the 
third, 1 6 yds. 3 qrs. 3 nails ; the fourth, 40 yards: Ho^ 
many yards were in them all ? Anf. 1 20 yds. 3 qrs. i nail. 

\% Of 
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Of Long M^a/ttre. 

10. From A to B is 3 miles, 2 fiir. 7 perches ; from B 
to C 17 miles, 6 perches; from C to D 7 furlongs; and 
from D to E 5 miles, 3 furlongs : I defire the diftance from 
;A to £ ? Jin/f, 27 miles, a fur. 7 per. 

0/ Square Mea/ure. 

11. There arc 5 pieces of ground, the firft of which mea- 
fores 20 acres, 2 roods, 19 perches ; the fecond, 33 acres, 
I rood, 14 perches ; the third, 14 acres, i rood, 17 perches; 
the fourth^ 100 acres, 3 roods, 39 perches; and the fifth, 
90 acres, 19 perches : What is the content of the whole ? 

^nf. 259 acres, i rood, 28 per. 

Of Time. 

IS* A gentleman was bom in the year 17 40; when he 
was 25 years, i month, 1 3 days old, he married ; in i year, 
17 days after which he had a fon born, who lived to the 
age of 22 years, 5 months and %6 days, and then married ; 
and after 1 1 months, 8 days afterwards, he had a daughter, 
who died when . 2 years and 1 7 days old : How old was the 
grandfather at the time of her death, fuppofing 13 months, 
of 28 days each, to make a year i AnJ. 61 yts. 6 mo. 25 days. 


CHAP. VI. 


COMPOUND SUBTRACTION. 

COMrOUND SUBTRACTION teaches to find the 
difference between any two numbers of difierent denomi- 
nations. 

Place the Uflcr number under the greater, fo that thoie 
parts which are of the iame denomination may ftand diredly 
under e^ch ^other, and draw a line below them ; begin at 

the 
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tbe right hand^ and take each number in the Uwer line from 
that abore it, and fet the remainder under it. The method 
of proof is the fame as in Simple Subtraftioo. 

O/Coin. 

^ £. s. J. £. s. d. £. s. J. 

(i) From 14 13 6i (ii) 19 17 4J- (lii) 134 17 4^ 
Take 11 7 4i* . 11 10 2^ 94 16 li 

Rem. 

(iv) From 1174 13 loi (v) 100 13 4 (vi) 17^ 13. 4^ 

Take 524 17 iii 90 17 H 9p 17 9I 

■ I ■. - ■ I .II..,., ■■■ f i...i. ■■ ■ . II ■ ■- — ■- », — ^.^ 

Rem. 

(vii) From 1000 o o (viii)i09 11 11 (ix) 374 11 ^ 
Take 999 19 iij^ 91 15 iii 199 13 4ir 


Rem. 


Hfili* Whenyoucannot take the lower farths. from the higher^ 
you muft borrow 4 more to the higher and carry i to the 
pence; when you cannot take the lower pence from the 
higher, you muft borrow 12 to the higher and carry 1 to 
the (hillings ; when you cannot take the lower (hillings from 
the higheri you muft borrow 20 to the higher and carry t 
to the pounds i then the pounds as in Simple SubtrafUon. 

Of Troy Weight. 

Ibf. oz. dwt. gra. Bra. os. dwt. gni. tbt. ox. dwt. gnu 

From 5 6 13 14 374 ix 12 6 197 11 13 13 
Take- 3468 297 »o 17 8 178 la 17 10 

Rem. 

RuU. When you cannot tike the lower grs. from the higher 
you muft borrow 24 to the higher and carry i to the dwts. ; 
when you cannot take the lower from the higher dwts. you 
inuft borrow 20 to the higher and carry i to the ozs.) when 
you caiinot take the lower ozs, £rbm the higher, you muft 
borrow 1 2 to the higher and carry i to the lbs. -, and the 
lbs. as in fimple Aibtradioo. 

Of 
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Of Avoirdupois Weight. 

ctt qrs. lbs. oz« d. ton. ct/qfs. lbs* oz. dr. 

From 17 3 14 6 14 16 16 2 14 13 14 
Take 121 8 4 8 12 17 3 19 15 15 


Rem. 


iJtt/^. When you cannot take the lower drs. from the higher^ 
you muft borrow 16 to the higher and carry i to the ounces; 
when you cannot take the lower ounces from the higher, 
you muft borrow 16 to the higher and carry i to the lbs. ; 
when you cannot take the lower lbs. from the higher, you 
muft borrow 28 to the higher and carry i to the quarters ; 
when you cannot take the lower quarters from the higher, 
you muft borrow 4 to the higher and carry i to the cwts. '; 
when you cannot take the lower cwts. from the highefi you 
muft borrow 20 to the higher and carry i to the tons ; and 
the tdnsj as in Simple Subtra^ion. 

* Of Apothecaries^ Weight. 

lbs. 5 3 e gr. 

24 6 5 I i^ 

. 19 8 7 * 19 


lbs. 

5 

3 € gr. 

From 19 

8 

7 a 19 

Take ij 

6 

51 16 


Rem, 


Rule* When you cannot take the lower grs. from the higher, 
you muft borrow 20 to the higher, and carry i to the 
fcruples ; when you cannot take the lower fcruples from the 
higher, you muft borrow 3 to the higher, and carry i to the 
drams ; when you cannot take the lower drams from the 
higher, you muft borrow 8 to the higher, s^nd carry \ to the 
ounces \ when you cannot take the lower ounces from the 
highec you muft borrow 1 2, and carry i^ to the lbs. | and 
'the lbs. as in Simple Subtrafiion. 

Of Liquid Meqfure. 

tons hhds. gal. q. p. tons hhds. gal. q. p. 

From 140 3 56 2 z 163 2 56 i o 

Take 131 2 50 i i 9\ 3 61 i i 


Rem. 


Rule. 


COMFOTJKD SUBTRAOTlOlf; 63 

Ruh. When you cannot takeTthe lower pts. from the higher^ 
you muft borrow 4, and carry i to the pottles } when yoa 
caniiot take the lower pottles from the higher, you muft 
borrow 2 and carry i to the gallons ; when you cannot take 
the lower gallons from the higher ; you muft borrow 63 to 
the higher, and carry i to the hogfheads i when you cannot 
take the lower hogiheads from the higher, you muft borrow 
4 to the higher, and carry i to the tuns j and the tuns as is 
Simple SubtradUon. 

Of Dry Meqfure. 

bar.bufh. p. g. qt. bar. bufli. p. g. qt. 

From 136 2323 176 2212 

Take 79 i 2 i 2 53 3 3 ^ 3 

Rem. 

RuJe.Vfhen you cannot take the lower qts. from the higher, 
jou muft borrow 4 to the higher and carry 1 to the gallons ; 
when you cannot take the lower gallons from the higher, 
you muft borrow 2 and carry i to the peck ; when you cao« 
not take the lower pecks from the higher, you muft borrow 
4 and carry i to the bnfliels $ when you cannot take the 
lower bufhels from the higher, you muft borrow 4 to the 
higher and carry i to the barrels ; and the barrels^ as ia 
Simple Subtraction. 

0/ Time. 

jTt* m. w. d. yrs* m« w. d. h* m* fe« 

From 1793 823 1803 425 14 30 4p 

Take 1663 612 1800 10 3 6 19 40 50 

Rem. 


•mm 


Rule, When you cannot take the lower fees, from the higher, 
you muft borrow 60 to the higher and carry i to the mins. ; 
when yon cannot take the lower minutes from the higherr 
you muft borrow 60 to the higher and carry one to the hours $ 
when you cannot take the lower hours from the higher, you 
muft borrow ^4 to the higher and carry 1 to the days ; 
when you cannot take the lower days from the higher, yon 
muft borrow 7 to the higher and carry x to the weeks } when 

you 


i 
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you cannot take the lower weeks from the higher, you muft 
borrow 4 to the higher and carry j to the months i when 

Ku cannot take the lower months from the higher, jou muft 
rrow 12 to the higher and carry i to the years } and the 
years as in Simple Subtradlion. 

Of Square Meafure. 

acres rd. per. yds. ft. acres rd. per. yds. ft. 

From 100 2 36 ^ 7 1 14 1 21 15 16 
Take 97 I 30 14 5 74 2 36 16 7 


MWMh 


Rem. 


^mmmmtf^m^tm^ 


Rule. When yon cannot take the lower feet from the higher^ 
you muft borrow 9 to the higher and carry i to the yards ; 
when you cannot lakcf the Uwer yards from the higher, you 
muft borrow 49 to the higher and carry i to the perches; 
when you cannot take the lower perches from the higher^ 
you mud 'borrow 40 to the highcT and carry i to the roods i 
when you cannot take the lower roods from the higher, you 
muft borrow 4 to the higher and carry i to the acres; and 
the acres as in Simple SubtraAion. 

Of Cloth Meafure. 

e. E. yds. qr. n. yds. qr. na. e. E. yds. qr. na« 

From 73 2 I 2 95 I I 139 i a i 
Take 29 o i o 48 2 2 67 2 2 3 

Rem. 


^Ridt* When you cannot take the lower nails from the higher^ 
you muft borrow 4 to the higher and carry i to the quarters ; 
when you cannot take the lower quarters from the higher^ 
you muft borrow 4 to the higher and carry 1 to the yards ; 
and the yards as in Simple Subtradioji. 


honi 
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Long Meafure. 

1. m.f. p. yds. yds. f. in. b. m. fu.p.yd. 

From 19 3 3 36 3 22a 2 10 2 140 653 
Take 12 2 2 34 2 . 202 a 12 2 132 736 


W^— — ■— ^"W*-*"^— I^WP*"— W II t i 


Rem. 


Rule. When yoru cannot take the lower barley-corns from the 
higher, you muft borrow 3 to the higher and carry i to the 
the inches \ when you cannot take the lower inches from 
the higher, ^ou muft borrow 12 to the higher and carry i 
to the feet ; when you caijnot take the lower feet from the 
higher, you muft borrow 3 to the higher and carry i to the 
yards ; when you cannot take the lower yards from the 
higher, you muft borrow 7 to the higher and carry i to the 
perches ; when you cannot take the lower perches from the 
higher, you muft borrow 40 to the higher and carry \ to the 
furlongs ; when you cannot take the lower furlongs from the 
higher, you muft borrow 8 to the higher and carry i to the 
miles \ and miles as in Simple SubtraAion* 

The Ufe of Addition and Subira^oni 

1. A merchant failing in trade, was indebted to A. 71I. 
I2S. 6d. to B. 34I. 95. Qd. to C. \6\. 8s. 8d. toD. 44I. to E- 
661. 7s. 6i. to F. 1 1. 2s. 3d. to G. ipl, 198. and to H. 20I. 
At the time of this difafter, he had by him, in cafh, 3!. 
13s. 6d. in commodities, 23I. ids. in houQiold furniture, 13I. 
8s. 6d. in plate^ 7L i8s. 5d. in a tenement, 56]. 15s. in reco* 
verable book debts, 87I. 13s. lod. I'uppofing thefe things to 
be faithfully furrendered to his creditors, what will they then 
lofc by him ? yinf. 81I. os. jd* 

2. A merchant in Vienna owes to a merchant in Dublin, 
for goods received in January, 1 802, the (um of 103I. 1 2s. 2d. 
for goods received in February, 93I. 3s, 4d. for goods 
received in March, 121 1. 17s. for goods received in Aprils 
142I. 156. 4d. for goods received in May, 171I. 15s. iod« 
for goods Vcceivcd in June, 1421.12$. 6d. My correfpondent 
informs 'me, that on the firft of January, 1 80 j, he had 
ihipped, agreeable to my orders, wines to the value of 4001. 
fruit, to the value of 60I. los. 6d. figs, 20I. los. 4d. oil, 

VOL. I. K ipt^ 
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19I. los. ^d. I define toknowiiow the account (lands be- 
/ tween us, an3 who is the defctfor ? Anf. (due to me) 275L 5$, 
- 3. A merchant, in ballanchig tils books, dads h^ has in 
i^eady nvoney, 456I. 17s. in goods^ I749l* *9s. 6d. his ftock 
in a company^trade w^as t95;l. tps. 6k due to him in tipeii 
accounts, 2977I 19s. 7td. in "btfls, 64 7I. 17s. tn Unps. and 
Roufes, '97^j- MS- 7id. and inconfignments, 479I. ips. 7d. 
Iteowcsto A. 1456!. 18s. 7?^. to B. pc/l. 19s. I id, to C 
497I. 1 7s. lod. and to the Bank, 490}* tVhac is his nett (lock ? 

Anf. .5944I. I OS. 6id. 

4. A merchant hath a bill to pay of 500L for which lie 
had prepared in caft 197 1- 19s- he hath a bill on Edinburgh 
Tor X 2bl. for how much muft he draw on the bank to dif* 
charge the bill of 500I. ? Anf. 182L is. 

5. A farmer paid of yearly rent for his pofleffion, 1561. 
17s. 8d. at the expiration of thr^e years, when he was called 
to fettle accounts with the Jandlordj he could product 
receipts only for3761. 19s. 7fd. How much muft he pay t# 
even the account ? Anf 93I. 1 3s. 4id. 

$. Bought 8 hogflieads of raifins, ^ach weighing, grd(s, 
j; cwt. I qr. II lbs. upon each hoQiead whereof lam allowed 
^ a deduftlon of 3 quarters and 21 pounds ; What will be the 

• , nett weight ? Anf 35 cwt. i qr. .4 lbs. 

, 7. A merchant fent hi^ clerk to a fair, when he* bought 
linen to the amount of 105I. 12s. iid. {lockings to the 
amount'of 1 84I. i5s. i id. he recovered, of accounts due to the 
hierchant, to the amount of 64I. los. and got the payment of 
R bill for i'39l. 19s. "he piaid feme few denwnds^ amounting 
in all to 19I. 19s. nd. hiis account of petty charges c&aie to 
,iU 14s. dd. and he gave back to his ihafter 27I. i r's. ,iod. 
How much money had he got from the merchant before he 
"fet out ? Atif. 135I. 7s. id. 

8. A caftle was built in the year 1459: How old w^s it in 
- / • tlic year 1787 ? Anf. 32B years. 

I 9. Received from Jamaica 103 tons, 13 cwt. of logwood, by 

the Happy Tanet, of which 1 fold to A. 15 ten, ip cwt. 
3 (^rs. 1 7 Th. to B, fhe double of what I fold to A. ; -and to C 
as muA as' I had fold to ^ . and B. together : How much have 
t oh hand ? Anf. 10 ton, 7 cwt, 2 qrs. 10 lb. 

10. A father bequeathed his whole fortune to his foil, A. 
and his daughter B. in ail, B745I. i8j. 8d. with particular 

t>rders 
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orders Uiat the (bq (houki l»ve 1 8:%il. 6s. 8d. more than the 
daughter : The true dividend i%^ required ? ^ji^To the foii» 
5283I. i^s. 8d.to the daughter, 3462L 6^ cxi. 

1 1. A. made a bond for 1 14I. lO:?. rhe intereft came to 19I. 
he then paid 0^40 guineas, aj^d gave a freih bond for what 
i^ras behind; by this time'there were 1^. 4.3. 8d. due on tlM& 
fecQDd for iotereil i he paid off 24 moydores, (29s. 3d. each) ;. 
a guineas and 6s. 8d more, tooJf: up the old bond* and Hgncd 
^ ntew one fiill for the refidue } the principal again ran on 
until there were 9I. i is. 3d. more due ; then he determined 
to take it up : How' much had his credhors to receive ? 

ji/t/, ^31. IS. 9d« 

12. Five noble difcoverles were 0)2^ in 215 years* viz.—* 
ift, The invention of the compafs ; 2d, Gunpowder i 3d| 
Printing', 4th, The Kfcovery of America: 5tb^ Truth, in 
the Reformation The laft was brought about ahno^ 451^7 I 
the third, 77 years before ; the filth > 42 years after the firlVj 
and the fourth, 148 years after the i'econd -, the quei^ioo is* 
in what year of Chrift did each happen to be found i Anf* 
Compafs, 1302; Gupppwder, 1344 ^ Printing, 1440^ 
America, 1492. 

1 3. Three and thirty years before the Re(loration ia 1660, 
the crown demefnes to certain uies, for 210 years then to 
come. The proprietor, in 1715, procured a -revet lionary 
grant for 99 years, to commence after the cxpirniion of the 
firft : In what year will the fecond term end I Anf. I93^> 

14. A merchant taking an inventory of hi$ capiiAi, iinds ia 
his vstults, 28 puncheons of brandy* which cod him 874I. 
IDS. 6d. B^urdeaux claret, 40 tons, which tlood bim in 754U 
4s. 22 laib, 4 biiihels of corn, in his granary, wortl^ 
675L 17s. 3d. with 2 lafti of CanaryTfeed, worth 1 13I. in his 
ware-houfe were ten cafks of indigo, worth 632 1. 1 2s a parcel 
of fafiron, worth 253I. 5s. W. P. oi Limerick, owed him 
384I. I OS. in the hands or F. G. at >SIigo* he had wines to -rhe 
amount of lonl. los. pepper 'ip the keeping of P. (^of the 
Cuftom-houfe, vaiue 1252I. i6s. 8d. betiiie^ which, &. 0« 
owes him on bond, 300I. and I. M. on note, 260I. 14s* he 
b?s in India bonds, to the value oi 459!. arui the intereft of 
thofe fecgrities made.251. 14s. 6d. he had bank ftock to the 
value of 2134I. 4s. 6d' there lay in his banker's hands, 1892L 
17s. 6d. he^ W9S at that time indebted to D. £. 71^!, 133. to 

^'^ ^ . * ^ M.F. 
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M. F. 352I. IDS- 8d, to L. p. the foot of bis account, 172 
guineas; to J* B. on ballance^ 57I. 12s. idd. to an infurancf, 
190I. The prefent ftatc of this perfon*s fortune is required i 

^nf. 9530I. 7s. 5d. 

15. A merchant, at his outfetting in trade, owed 280L 
He had, in cafb, commodities, the ftocks, and good debts, 
11505I. los. he cleared, the firft year, by commerce, 393L 
138. id. What was his nett ballance ac the year's end ? 

Atjf. 11619!. 3s. id. 

16. A. B. and C. open an account with a banker, Jan. 
II, 1793, and P**' ^^^^ ^^* hands, viz— A. 17 guineas, 
(17I. 17s. f B. 34I. IIS. 6df C. 28I. i8s. lod. On the 21ft, 
A.'v^ithdrew 9I. los. and C. advanced 12I. and a crown ^ the 
24th, B. called for 61. los. the 30th, C. wanted 19I. 8s. 4d. 
on the 1 2th February, B. depofited with him 1 1 Carolufes, 
each 23s. and 3 moydorcs. On the 19th, A. fent for 5K and 
a noble more, but on the 23d. returned him 42I. On the 2d of 
March, C. paid in 20 guineas, (21 1.) and B. drew for 6 gui- 
neas (61. 6s.) \ the 14th, B. fent in 17I. 8s. 8d. and the 171b, 
A* paid back 12I. 2s. 6d. On the 19th, they fent for 5 
guineas a man, (5I. 5s.} and on the 24th^ they returned that 
fum, and ten marks a piece more, (13s. 4d\) How much did 
their faid banker owe them jointly and feparately, at Lady- 
day? Anf^ To A. 39I. IIS. 2d.— oto B. 62L lis. 6d.— 
C. 49I. 8s. led. — jointly ijiL iis. 6d. , 

17. When the air prefles with its full weight, in very fair 
weather» it may be demondrated, that there preiTes upon a 
human body, about- 3 3905 pounds of that fluid matter \ and 
in foul iveather, when the air is moft light, but 30624 
pounds : What difference of weight lies upon fuch a body, 
in the two greateil alterations of the weather ? 

^ Anf: 3281 pounds. 

1 8. Of the noble family of Cornaro the grandfire's age 
was 134 years, and he was 93 years older than the fon, at 
the time when the fon and iather's ages together made j 12 
years, diflinguifh their ages ? Anf. The fon's age, 41 years ^ 
father's 71. 

19. Having a piece of ground 127 feet in front ; let off to 
A. 57 feet, to build on at one end ; and to B. at firft, 27! 
feet, which he afterwards, by confent, jextended to 42 feel : 
Yf'hat ground was left me in the centre i Anf. 28 feet. 

20. Hipparchus 


THE USE OF ADDITION AND SUBTRACTION". 69 

20. Hipparchus and Archimedes of Syracure, about 200 
years before Chfift ; Pofjdoniii$| 50 years before tfie faid 
grand period; and Pcolemy^ 140 yeafs^afcer it, advanced 
the fcience of aftronomy: How long did each of thefcperfons 
flourifh before the year of Chrift, 1793 - ^^f* Hipparchus 
and Archimedes flouriihed 1984; Poiidonius> 1834; and 
Ptolemy, 1644 years. 

21. In the city of Pekin, in C^ina, is a bell, weighing, 
it is (aid, 1 2COOO lUs. At Nankin, lo the fame country, is 
another, weighing 50000 lbs. the firft exceeds the great bell 
at E rford, in Upper Saxony, by 94600 lb. How much is the 
German bell inferior in weight to the fecond, and what is its 
?iftual weight ? jin/. Erford bell, 2540O) and the difference, 
24600 pounds. 

22. Your grandfather, if living, is 119 years of age ; your 
father adually 65 ; you are not lo old as your granafire, by 
84 ; What is the difirerence in years between your father and 
you ? Anf 29 years. 

23. A. is 13 years younger than B.^and 17 years older than 
C, who, in the year 1747, was known to be 24 years of 
age ; How* old was each of thefc perfons in 1784 i 

Anf, A's age, 785 B. 915 and C. 61 ycarst, 

24. A public edifice was finilhed towards the clofe of tha 
loth of King John, w.ho began his reign 134 years after the 
conqueft in 1066 ; and it flood until within 70 years of the 
peace of Utrecht, in 17 1 3 ; Of what duration was it ? 

Anf. 433 years. 
'25. A grant was made by the crown, anno 1239, which 
was forfeited 137 years before the revolution in 1688; How 
Jong did the fame lubilft ? Afif, 312 years. 

26. JVlofs was born, anno mundi^ 2433 ; Homer, 832 
years after him ; Julius C«far lived 40 years before our. 
Saviour ; and Alexander, 3 1 2 years before Csefar ; now as 
Cbrii't was incarnate 4000 years after the Creation, the fiim 
of the intervals between Homer and the three great per- 
fonages lail mentioned is required^ Anf. 1813 years. 

27. B. Was born 14 years after C. who cume into the world 
19 years before A* who was 23 years' of age 8 years ago; 
What is the age of D. who is within 22 years of being 
as old as thcfe three together ? Anf 95 years. 

28. Sam. was born 28 years before Toby, (who died at f 2,) 
and lived 19 years after him. Rachael came to light when 
Sam was 16, and died 11 years before him. JoQiua, when 
(lachael was 7 yearS| being hiffifelf thsn 141 went abroad, 

where 


\ 
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where he cootinued 9 years* and returning* furvived Racbael 
4 years ; How old was each of tbefe, and whs^ is the fucn of 
their ages ? An/, Sam.'s age 59 ; Rachaei's 32 ; Jofliua's 43 1 
Toby's age 12 ^ and the fum of their ages 146 years. 

29. From the creation to the flood were 1656 years} 
thence to the buiUing of Solomon's Temple, 1336 years | 
thence to Mahomet, who lived 622 years after Chrifl^ 1630 
years : lo what year of the world was Chrift born ? 

ji/ff. In the year 4000. 

30. B^born 161 years ago, died when C. was 47 years of 
age, Ml ho, it feem^y came into the world 180 jears fince, and 
outlived &% 43 years : The >rum of their ages is required r 

Jnf, u8. 

31. The building of Solomop's Temple was in the year of 
the world, 30CO5 Troy was, by computation^ built 443 years 
before the Temple, and 260 years before London ; pow 
Cartbarge vrSs buUc 1 1 3 year5 before Rome, founded 744 
years before Chrift, who was born anm mundi^ 4000 j; is 
London or Carthage the moQ ancient city, and how much ? 

Anf, London was built before Carthage, 326 years. 

32. The Powder Plot was dilcovered 88 yearl after the 
tleformation in 1517 ^ thf murder of King Charles I. was 
committed 43 years after that difcovery \ the Acceilion of 
the Brunfwiclc Family to the Crown was in 1714 t juft 54 
years after the return of King Charles IL who lived in exile 
from the death of hia Father Charles I, How long was that I 

Anf* 1 2 years. 


i^ 


CHAP. Yll. 
COMPOUND MULTIPLICATION. 

• COMPOUND MULTIPLICATION teaches tp find 
the amount of any given number, of different deqooQinations, 
repeated a certain number of times. ^ 

)KULS. 


■ 


\ 


\ 

,RULE. * 

Write tl^ multiplier un^r the lowed denomination of tht 
maltiplicand. 2d, Multiply the number of ttift loweit deno- 
mination by the multiplier, and divide that produft by as 
many of that denominattcm asmaike one of the next higher 
denomination, in the fame manner as in Compound Addition ; 
fet down the remaitider under its own place, and add the quo- 
tient to the product of the next fuperior denomination, as 
▼on multiply j in this manner proceed with all the other 
denominations to the higheft. 

' Cafif I ft. When your given number of hundredfs, pounds, 
yards, &c. does not exceed 12. 

Rule^ Multiply the given pdce by the quantity given, and 
the produdt will be the anfwer. 

"^ EXAMPLES. 

/. /. d» 7. I. d. 

t yards, at I 12 6i 13 13. 8^ 

I 2 9 

■ L 

V > Anfioert* 

d. i£, /. d. 

dIperyOTd — 3 10 2 

6 — cwt.— 15 2 6 
lo — yard— 2 14 10 

9I - — yAwl-r* 7 lo 4 
8 —g.i\\,— 6 6 8 

7 —lb. — 6 18 5 
f.^ 2 cwt.-of Butter, — i 17 6f — cwt.— 22 10 9 

^ l^e^rodoft tX ft )ittinHer eon6IHff$: df federal parti or deOiiAiiMitfetts, 

by anv fimple number whatcYcr, will, evideotly, be expreflcd, by uking the 

*pfedod of tBat fimple muuber, and each part by iff'-lf, asfo many dlAind 

^oeftions; thus, 95I. its. 6d, multipticd by 9, will ,be ai^i. loSs 54^. 

^tiOcfng the IhillKigs from che pence, and thie pounds frotn th^ ihiHiogs, and 

'placing them in the Ihittings and pouad» »efpc<5lii^ly)z=:i3ol 1 ih, 6d. which 

U the &me as the rule ; and this will be true when the multiplicand it ao/ 

compound nooober wKatcver. 



l-s. 

3- 

4 Yards of aeth, at 17 

4- 

5 Hundred of BeeT, — 3 

5- 

7 Yanls of Linen, — 7 

6. 

8 ofClotl*, — <8 

7- 

T Gallons of ©randy, — 12 

%. 

1 1 lbs. of Tea, — 1 2 
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Cafe 2d. If the given number be acompofitCi (i. e.) t^ 
produA of the muhiplfbation of two numbers. 

Rule. Multiply the given price by one of the componeat 
})arts, and that produfi by the other part, and you will hare 
the Anfwer* 


2 

3 

4 

5 
6 

7 
8 

9 

JO 

II 

12 

M 

^S 
i6 

17 
i8 

19 


EXAMPLES. 

i6 cwt, of butter, at i i8 8 

4 


ift. 


i8 

27 

30 
45 
50 
56 

64 

72 
80 

84. 
96 

99 
100 

120 

132 

J44 
121 


at 


/. X. 

6 


per 


— 2 


i— I 


— I 


9 

4 

7 

2 

TI 

9 
I 

\\\ 

JO 

I 
I 
I 

2 


J. 

7* 

ipi — 
6 — 

Hi — 

2i — 
O — 

7t — 
o — 

9 — 

III — 

o — ' 

ia| — 
Hi — 


7 

14 

8 
4 

30 

18 

8 




















, 
















Anjiutr, 


Axftstttt 
I. s, d- 


66 
7 

67 

7 
99 


13 

15 
i5 

8 

9 

10 

7 
4 


S<5 14 


3 
37 

9 
93 
54 

9 

12 
II 


18 
16 

2 
16 

3 

o 

«4 

2 


4i 
6 

2. 

o 
o 




4 
o 

o 

lOi 

4 
o 

o 

o 

6 


10 — 

<5 — 

10 — 

7i — 
6 ~ 

Ca/e 3d. If the given quantity be not a compofite number, 
ft. e.J ^ number which cannot be meafured by any number 
greater than a unit. 

* Rule. Multiply by the neareft compofitc number you ca» 
find, and if you work for more than the given number, fub- 
traft fo DJany times the price of one from that produft } but 
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if ycu work for lefs than the given quantity, you muft add 
fo many times the price of one to that produ^t^ and the total 
will be the Anfwer. 

Notfi When you are to find the amount of any quantity 
with odd parts annexed, as J, -J-, i, &c. work for the given 
number as before directed, and for the odd parts, take fuch 
paints of the price of the given quantity as thofe parts are of 
the integer. 

EXAMPLES^ 

If I yard of cloth coft 6 9I what will 75 yards coft ? 

9 


Or ihuSf 
J, d, 
6 9* 
II 

7 


3 I 3* 
8 


24 10 6 
I o 5 jp the price of three^ added. 


/. 25 10 iij Jfi/kver. 


26 14 6i 

13 77 the price of two fubtraftcd: 

7.25 10 Hi Jinf. 


Us. 


I. 

«7 

2. 

>? 

3- 

,29 

4' 

'38 

S- 

47 

6. 

23 

7- 

46 

8. 

59 

9- 

94 

10. 

117 


at 


/. 
I 


— 2 


— 1 


/. d. 

4 loi 

19 iii 

t 7i 
17 6 


/. 


d. 


5 
I 

•4 

7 
12 

2 


10 

7i 
10 

2 
3 


jinfwer* 


21 

2 

i.oi 

18 

19 

7i 

2 

7 

J* 

109 

5 



'3 

14 

2 

I 

>5 

5* 

10 

U 

9i 

23 

2 

2 

57, 

3 

8 

130 

3 

3 


C/j/? 4th. When the given quantity cannot be produced 
by the Multiplication of Simple Numbers. * 

vot. I. ' L Rt^^f' 
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Rub. Multiply the given compound number by as many 
tens as there are placed of figures in tlie given quantity ; 
fiefs, by I ) then multiply the laft produd by the iignificant 
figure to the left of the given quantity ; the next product, by 
lo, is then to be multiplied, by the next figure of the given 
quantity, and fo on throu^out all the figures' of the given 
quantity. OoUeA the different (or feveral) products, thus 
found, by the refpc&ive digits of the given quantity, and 
their fum will be the aafwer required. 

EXAMPLES. 

What is the amount of 648 lbs. of tea> at 4s. 6d. per lb. 

4 6 
10 


250 
10 


22 10 o the value of 100 
6 


135 00 the amount of 600 
900 the amount of ' 40 
I 16 o the amount of 8 


/. 1 45 J 6 o the amount of 648 


/• /• dm 


a. 

355 

3- 

996 

4- 

8954 

S- 

3«5 

6. 

384 

7- 

1784 

8. 

3552 

^• 

3864 

10. 

3782 

II. 

1 145 


at 


— I 


2 

3ipcr 

H 

5 ~ 

3 

5 — 

»3 

8. — 

2 

4 — 

»9 

6 — 

4 

8 — 

I 

loi — 

2 

8i — 

2 

9i- 


A^wtrs, 

1 

1. t. 

1 

i. 

40 13 

6i 

VI 19 



1529 12 

10 

530 8 

•li 

44 i<5 



1739 8 



828 16 

6 

36? 5 

6 

512 2 

It 

159 'I6 

s* 


^ueftions 
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. ^uejiionsy Jhewing tie ufe of this Multiplication. 

iftt In caftlng np the price of goods. 

• i* A idcrchant receives the following different fums : I 
demand hovr many pounds fterling they makz^ viz. 

/. </. L s. d* 

• 467 at 5 5 — — 
942 -^«4 9 — — 
120 — 18 6 — — 


Aft/l I' 4^1 4' I 

2. Received of A. B. 582L 14s. 8J. pn account^ oria 
part-payment of ;oo calks of butter^ (old himj viz. 

/• dm /• /• dm 

709 at s 5 — — 

296 —'49 — - •— 

2qi — 23 o — — 


^fl/; 7.582 14 8 

■■ ' ■ II II 

3* Paid Daniel Raymond in full for John Denham's bill 
on me, lool. viz. 

/. /. d, /• s. d» 

60 at 1 2 9 ' — * — 


21 — J, 9 3 
I — 19 6 


Change, — . 13 

jifsf /. 100 O O 


:4.w ' Received from Abraham Acceptor in full for Richard 
Drawer'^ bill on him^ i col. viz< 
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/. /• d, /. J. d» 

36 at I 18 10 — — ', 

II — I 9 I — — 

153 — . 5 S — — 

20 — * I 2 9 — — 


150 I 8 
Change returned, 018 

• < 

jIp/1 7. 1 50 o o 

■■ « * ■■ ■— — ii^^ 

5. Received of D. B. in full) for tobacco fold him, 27th 
Se{>tcmberj 143I. 12s. pd/ viz. 

/. /• d» /. /. d* 

29 at I 9 3 -^ — 

13 -- 3 17 8 — — . 

28 — it 3 — ^. 

16 *— 18 I — — - ' 

IIS* — I r ~ — 

i64 ~ 5 5 


Anf, /. 143 12 (^ 


6. Paid John Hammond 250L for 250 barrels t>f beefi 
vie. 

/. s. d, /• /• J. 


19 

2S 
14 

at 3 17 

— 3 17 

— I 18 

8 
6 

10 

^■^■^ A^^^^B 

20 
83 

8 

— . 1 9 

— • S 

— I 

3 

5 
I 

— 


« 


Received J)ackj 


250 O I 
I 


An/* 1, 250 o. o 

,7, Paid S. I. 2C©1. 19s. 2d, in part payment of 300' 
tanned hides^ bought of him^ viz^ 

io# 



• 


1 

COMPOUND 

MULTIPLICATION. 


S. d. 


lOO 

at ' 5 5 


5° 
80 

— 23 

— 18 6 

M^M .-■ 

70 

— 60 

-^ 

90 

— 4 9 

— — 


77 


jiftf. /. 200 19 2 


8. Received of J. L. 207!. fi>r my bill on Jt C. of Lon- 
doDj for 205I. at 8 per cent. viz. 

jr. </. L s. i. 

100 at 23 o — — 

-- 95i — 186 — — 

75^— 5 5^ , ~ . _ 

94 — S ^o^ — ^ 

30©. — I I — — 

2 — 23 O — — 

In copper^ i oi , — . — 


i<i I ■ " 


At{f. /. 270 o o 


9. Paid G. F. 261I. 5s. 4id. iB part of 1500 ftoneof 
wool) bought of hicn, viz. 

300 at 5 s — • — 

100 — 60 — — 

i^oi — 186 — — 


Anf. i. 261 5 4^ 


*■■ 


TO. Received from James Thomas, 527!. for my bill of 
300I. EngUib) which 1 have drawn on C. B, of London, at 
9 per ctnt. . 

«3 




gi 


• 

• 

'S 
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/. S. 

d. 

'3 

at 

3 »7 

8 

25 

— 

3 17 

'6 

14 

_ 

I 18 

10 

29 

— 

-rp 

6 

27 

— 

>9 

4 

21 

— 

? « 

9 

7 

— 

• 9 

3 

•9 

— 

> 9 

» ' . 

Id 

-— 

I 8 

»i 

,26 

— 

18 

3 

3 

— 

' 9 

10 

d 

— 

9 

8 

I 

— 

9 

a 

I 

— 

9 



2 

— 

4 

II 

I 

— 

4 

9 


/• /. J. 


327 I 4 
Returned^ i 4 


^^ 7.327 


Compendiums* 


•y l'»,^ 


I fbsill now give you another method for cafting up loer- 
cbandiecs when the given quantity exceeds 1441 the higheft 
number in the Multiplication Table^ which, probably^ is 
preferable to any of the foregoing. 

A GENERAL RULE. 

Always divide the given number by i a, then ttiultiply the 
given price by I2> and the produA will be la, or one dozent 
which muft be multiplied by the number of dozens in your 
given integer, (u €.) by the quotient of the faid divifion, and 
you vail have the amwer. 

Note I ft.. If any thing remain in the diviGon, there are 
fo many times the price of is. to be a^ded to the faid 
produA. 

Noii. 
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2d. If your gi^wn price confifts of pence OBJy, or of 
pence and farthings, you need not multiply it by 1 2, but 
put down the price of i dozen, and multiply by the number 
of dozens contained in your given integers for the anfwer. 

* As it is plain that 12 ^rthings afd 3 pence 5 i a'halfpencc 
are 6 pence 5 1 2 three faf-thingfi are 9 pence 5 and as many 
pence as i coft, fo many fliilHngs will 1 a or i dozen coft : 
ib if I coft 2id. one dozen will cqft 2s. 3d. Again, if i coft 
1 1 Id. twelve, or one dozen, will coft r is. 6d:» and, thirdly, 
i< I coft ipid. one dozen will coft 19s. od. &c. 

3d. If after the divifion your quowcnt happen to be a 
conipofite number, {L e.) the produft of the multiplication 
of two numbers. 

Rule. Multiply the price of one dozei^ by one of thofc 
component parts, and that produA by the other part for the 
anfwer. * 

EXAMPLES. 

X2)i68 of fugar, at ipi per lb. 

14 multipK '10 6 the amount of i d^z* 

^ 7 


3 ^3 6 

2 


Anf. L^ 7 o the amount of itfStbs. 

lbs. /. /. d. /. s. d^ 

2. 216 * at 17I per — - ij 19 6 

3. 576 — 193 — , "~"^ ^42 8 o 

4. 1295 — 43—' — ^ 275 i o 

5. 120 — 5 9 — 34 i^ o 

6. r32 — 2 4 — 15 8 o 

7. 384 — 2 4 — 44 i<5 o 

Cafe 2d. When having divided your given number by 

1 2, your quotient happens not to be a compofite number. 

Rule. Multiply by the greateft compofite number you 
can find ; if you work for more, fubtraA, or for lefs, add 
fo many times the price of i dozen for the anfwer. 

Examples. 


to COMPOUND MULTIPLICATJON. 


EXAMPLES. 

« * 

I ft. What is the amount of 2281bs. of any thing at izid, 
per lb. s. d. 

I2)2a8 12 9 the value of I doz. 

— *— 6 s. d* 

19 the multiplier or thus i 12-9 

3 16 6 , '4 


3 


2 II o 


II 19 6 5 

129 add ■ 

12 i^ o 


/. 1 2 2 3 ^/j/I 129 fubtraft 

i" » I. . 

^y//; /, 1 2 2 3 as before 

Anfwert, 
/• J. t/. /• /. J. 

t« 2150 at 9^ per — 87 6 loi 

3. 2103 — 40 — — -*- 420 12 o 

4- 348 — 4 U II — 1599 7 o 

5. 696 — . 15? — ■— 50 o 6 

6. 1356 — 4 7^ _ -«-^ 313 II 5 

7. 708 -• 17 o o — ■ 12036 o o 

8. 623 — 390 — — - 2149 7 o 

9. 318 — 4 6 10 -— ■■ ■ 1380 13 o 

la 941 — 704 — — — 6602 I J 8 
11. 532 — 2 15 6 — 'I 1476 6 D 

Cafe 3d. After you have divided your given, number^ 
if any remain from that quotient, fo many times the price 
of I mi^ be added to, or fubtrafled from, the produA, as 
you work for either more or lefs than the number of dozens 
contained. 


« XZAMPLfiS. 


\ 


I 

COMPOUND MULTIPLieATION. 8 1 

£X4MPLBS« 

12)665 at ^i|d. 

•—- ^ /. d* 

55 remainder 5 ir 3 thp amt. of i doz. 

If 


^39 

' 5 


30 iS 9 

4 8^ for 5 add. 

,„,.,^„_,^ *• 

2. 769 at I 3i per 49 13 3^ 

J, 1048-— I 7? — 84 I 2 

4, 172a — 14* — 105 16 7f 

r. 416 — 10 5t — — 2»7 10 8 
Cfl/e 4th. If when you have diVidcd yout given number, 

your quotient exceed 144, it may be beft to proceed with * 

▼our work, as fliewn in Cafe 4th. foregoing. ^ 

EXAMPLES. if 

/. s. d. ^ 
12)1824 at 3 I 2 per 
12 


152 


36 14 ofor'i dozen. 
10 


367 o o 
IP 


3670 o o the amount of 100 doz. 

1835 o othc amount of 50 dozi 

73 8 o the ampunt of 2 doz. 


«*■ 


A 5 5 7 8 8 o the anfwej required; 


i*M 


I. /. d. • /. f d. 

71346 at I 9 II per — — 106721 14 6 

176784 - J 6 4 — 586333 1^ o 

'7460844 ~ I 4 9 ~ 9^3^794 9 ^ 

vol*. I. M fiXAMFLB3. 


r 

Si COMPOUND DlVlSld^J 

rXAUTl.tt IN WtlGHTS AKD MEASURES* 

!bs. oz.dwt.gr. ' Ihs, oz:, dwt.gr, 

I. Multiply 14 i6\ *9 21 by 4 59 4 3 12 

tons cwt. qrs. ^ ^ tons cwt. qr, lb. 

%. Multiply 17* 17 o 24 by 2 — — 35 14 i 20 

cwt. qrs. lb 05. drs. ' cwi. qr. lbs.02,drs. 

3. Multiply 14' o 21 o 'i4by7 99 1762 

lbs. oz. drs. C gr. lbs. oz. dr. . C gr. 

4. M^Jtiply 10 6,4 I 17 by 9 — 94 11 i i 13 

yd*, qrs. nai. yds. ^ qr. 

5. Multiply 127 o 3 by 12 1526 1 

lea. fur. per. lea. m. fur. per. 

(5. MultTplf 120 7 24 by 5 60 f j 6 o 

hhds. gail«jpts. hbds. gali. pes. 

7. Multiply 46 '47 7 fcy 3 140 17 5 

days h. m. fee. days h. m. fe^ 

t. Multiply 365 5 48 57 by 12 ■ 4382 21 47 24 

• Note. Thf method of proof is the fame as in MaltipU- 
(ation. 


CHAP. vm. 

^ COMPOUND DIVISION. 

COMPOUND DIVISION is . the dividing compound 
BUQibers into any propofed number of equal parts. 

RULE.* 

I. Place the divifor and dividend a3 ia Simple 
'DiviCon. 

2. Begin 

* To divide a ntimbcr conCiHiTig of feveral denominations, by any num- 
ber whatever, i« evidently the fame as dividing ail the parts or members of 
which that number is compofcd, by the fame Timple numbcri and this will 
be true when any of the parts arc not an cxaA muhiple of the divifor ; for, 
by conceiving the number, by which it U that multiple, to have its proper 
Talue, by being placed in the next lower denontinatifto, the dividend will 
pia be divided into parts, and the true <|uoticiit found as before. 
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2. Begin at the highcft denomination, and divide each 
of them by the ditifor, writing, the fcveral quotients iuth^ 
proper places. 

3. But if there be a remainder after dividin(» any of the 
denomidations except the leaft, yoa muft find hov many of 
the next lower denomination the faiJ re rn binder is rquil to, 
and add them to the pumbers (if anv) which are in tiie divi- 
dend of this denomination ; then divide the fum by the dU 
vlfor, and fo proceed till the work is done. 

» 

EXAMVLESt 


/. 


i. 


Divide 925 2 4 by 2 


1. s. i, 
2)225 24 

Anf. /. 1 1 2 1 1 2 the quotient, 


• 1^ 


Anpwsrr, 


i /. 

d. 

751 14 

7i by 3 

821 17 

9* — 4 

64 19 

0—36 

190 4 

6 — 42 

37 «4 

8—48 

4567 

10 — 55 


i. 

/. 

<^. 

250 

If 

6i 

20J 

? 

Si 

t»' 

1(5 

I 

4 

10 

7 


»5 

81 

83 



8* 


2. Divide 

3 

4 

-5 
6 

7 


Cfl/i 2d. Whan the divifor exceeds 12, but is a compo- 
fite number, whofe component parts are each not greater 
than 12, * 

Rule. Divide the compound multiplicand continually by 
the component parts of the divifor, and the laft quotionc 
will be the aafwer required. 

Note. The true remainder of this kind of Diviiion is found 
by the method, page 39. 


N. 


u % 


BXiiMPLEi. 


7 

• 

t 

m 
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A 4. i. 


If 1 8 pieces coft 763 1 1 6 what is the price of i piece i 


L /. d. 

• 

3)763 M 6 


6)254 10 6 


y. 42 8 J >f»j/: 


2. If 48 hundreds of%rugar coft 51I. 5s. pd. what is the 
price of i cwt. ? ^nf.^ il. is. 4|d. — i. 

3* Suppofe 6 perfons took a farm, containing 3693 acr«9^ 
I demand each man's (hare of faid farm ? Anf 615 a. a r. 

' 4. Suppofe 21 merchants bought atau£lion, fugar, weigh- 
ing 38 cwr. 1 qr. 8 lb. To have equal diviiioni what is each 
man's (hare? Anf. i cwr* 3 qrs. 8 lb. 6 oz. i^f dr. 

5. Suppofe a merchant bought 42 bags of wool for aSit. 
183. 6d. What is it per bag ? Anf. 61. 14s. 3d. 

6. A merchant bought 36 yards of cloth for 17I. 2s. what 
did I yard iland him in ? Anf.. ps. 6d« 

7. A merchant bought 13a lbs* of tea for 741. i6s. at what 
rate is be to fell it per lb. fo as to neither gain or iofe by the 
bargain ? Anf. iis. 4d. 

8. A farmer bought a piece of land, co«t»nfaig lai acres^ 
for p6l. 1 6s. What does he pay per acre i Anf» i6s« 

Cafe 3d. To divide divers denominations by a number not 
compofite, that is, when the divifor is fuch a number which 
can be meafured by unity or i only; pjcoceed as by Rule ift. 

EXAMPLES. 

a 

' /. /. d. 

Divide 74 13 6 by 17. 

«7 
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17)74 13 6(4 7 10^ thei,aaf^requircd« 

f 

6 
20 

"9 

14 

174 

170 • 


2. 

3- 
4- 

5- 
6. 

i: 


Divide 


/. 

199 

3«5 
675 

113 

38 
13a 

8> 


3 
3 

12 
13 

«7 
o 

5 


10 by 53 
io| — 365 
- 138 


6 
4 

8 
8 


31 

47 
68 

43 


/. s, it 


4 
3 

I 
I 


«7 
«7 
13 


« 

3 

II 

4 
6i 


i8f 10 
19 8 


EXAMPLES IN WEIGHTS AND MEASURES. 


lb.. 02. dwt. gr. 

I. Divide 8 i 15 8 by 2 
to^s cwt. qrs. lbs. 

2.* Divide 24 14 o 14 by 3 
lbs. € 3 3 gr. 

3. Divide 4 it 4 2 12 by 5 

cwt. qrs. lbs oz. dr. 

4. Divide 1 7 2 27 14 15 by 4 

yds. qrs. nai. ' 

5. Divide 214, 3 2 by 9 


Anfweru 

lb. oz.dwt.gr. 

4 o 17 16 

tons cwt. qrs. lbs. 

8 4 a 231 

lbs. € 3 S gr. 

O II 7 I 2|. 

cwt. qrs lbs. oz. dr. 
4^ I 20 15 III 
yds. qrs. na. 

23 3 ^ 

6. Divide 


X 


TT 


t 

<36 cbMrouND division. 

IT 

dls H^ qrs. ^ ells E. qrs. nai. 

6. Divide t2o 4 by 8 — 15 o 2^ 

lea. Va. fiir« per. •«■ ' lea. m. fur. per. 

7. Divide 12 2 o 26 by ^ * — — i i i 34 

yds." ft. in. • _ yds. ft. in. bar. 

8. Divide 147 2 II by 10 — -*- 14 2 4 2_ 

hhds. gall. * hhds.galLpt.qt.pt. 

9. Divide 24 5f by ir. . ■ 2 16 2 i o 

tun^ p. hhd. gal. qt. tun p. hhd. gal. qt. 

la. Divide 10 i i 60 3l)y8.— *-.! o 1 31 o^ 

a. «. r. fibr. a. r. per. 

It. Divide t4cx 2 26 by 12 *— — 11 2 35J 

*" y' ^days hrs. ». fee. days hrs. m. fee. 

12. Divide 146 23 24*56 by 6—— 24 11 54 9^ 

'\Cafe 4th. Suppofing it were required to take any frac- 
tional part or parts of a number, confiding of divers deno« 
mioations^ viz. fuch as pounds, {hilling^ and pence ; hun* 
dreds, quarters and pounds^ &c. &c. 

Rule. Multiply the given number or quantity by the nu- 
merator of the fradioni as in Compound Multiplication, and 
divide that produA by the denominator, as in Compound 
Diviilon, and that quotient will be the anfwer. 

EXAMPLES. 

I 

A gentleman purchafed the ^ part of an eflate, valued at 
27 13I. 12s. 8d. I demand the purchafe- money ? 

/. /< d, 

2713 12 S 

4 


5)10854 ID 8 


/. 2170 18 li — *. Anf. ^%^, 


2. Suppofe A. and B. purchafed a farm which cod 2 Jfi^^ 
486I. i6s. 4d. .A. was to pay ^ of the money laid dowff^nd 
B. 4-< Quere the fum paid by each ? Anf. A. paid 3041* 
5s, 2fd. B. 182I. IIS. lid. 

3. Suppofe 
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3. Suppofc A. and B» .bought 74 cwU i qr. 15 lbs. of 
tobacco, which cofl 376K 4^. pck A. to hare 7%^"^ B. ^^i 
How much tobaccp muf^ each hax^e^ and now much mufl: 
each pay ^ A;iJ', A.'s parrt)fji;he tobacco, ijj cwt. 1 qf. 151b. 
12 oz. and he is to pay 219!. 9s. 5:^d. B.'s ihare* of tobacco^ 
30 cwt. 3 qrs. 27 lb. 4 oz. and he is to pay f56i. 15s. 3id. 

4. Three merchants, viz. A* B. and C. purcbafed a (hip 
and cargo, which cod 586I. 12s. 8d. A. was to pay |y B. J» 
and C. the ren^ainder : Whaf muft «• ach pay ? ji/if. A. 234I. 
13s. oi ^d. B. 219I. ip'j. pd. C. 131I. ips. ipjd. 

5. i hree merchants, A. B. amd C. have a fhip in compa^; 
A. hath I, B, i, and C, ^, and they receive freight, 228I. 
•I 6s. Sd.'lt is required to divide it among the owners according^ 
to their rerpcdtive ihares ? Jfif. A.'s fhare^ 1431.0s* ^d, 
B.*s, 57I. 4s. 2d. and C.'s, 231. idls. id. 

6. A man dying, left his eftate, worth locol. betwixt his 
vife and three lous, viz. to his Vife, ^, to the eldeft Ton, if 
and the remainder, to the fecond and third, {hare and (bare 
alike : What is theihare of each ? Anf. i he wife's, 333I. 
6s. 8d. the firft Ton, 250I. the fecond and third fons^ ao^U 
6s. 8d. each 

Compendiums. 

We {hall now (hew how to find what nurnber of hundrfids^ 
pounds, yards, ells, &c. may be bought for any fum of money, 
when the price of one is given, in any even number of 
fliillings. ' 

Rule. Annex a cypher to the right hand of the given 
money, and divide by half of the propofed price. 

EXAMPLES, 

I. How many yards of cloth can I have for 16I. that, is 
fcdd for 8 {hillings per yard ? 

/. 
4)160 


Anf. 40 yards. 

2. How many grofs of tape can I have for iil. at i2s. per 
grofs? AnJ, 18 J. 

3. How 
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3. How many yards of clodican I have for 361. at 8s. per 

jWd ? Anf. 96. ^ 

4. How many yards of lioeai at 6s. per yard, can I have 
for 48L ? A»f, 160. 

5. How many dozen of ftockiogs, at a2s. per (iozen^ can 
I have for 44L ? Anf. 40. 

6. How many hundreds of fugar that is fold at 36s. per 
hundredf can I have Ibr Sol. ? Anf 44 cwt. i qr. 2i^lb. 

7. How many hiindr(f(|s of butter, at 42s. per cwt. can I 
have for 1 26I. i Anf, 60. 

We have infiftcd the longer on the two foregoing rules, 
|hat they nvght be well underftood ; not only for their 
ekga^t, cjpcditipus, and eafy difpatch of the ordinary a£Fairs 
of life, but for their utilityjn contracliiig many operations in 
other rules, as the Rule of Three, &c. 

Other authors overlook thefe rules in their Arithmetic, 
imagining (it may be) the fcholar not capable of under- 
Handing them till he has madc^ further advances in the 
fc^iencf* ; but they are only Multiplication and Divifion : the 
foregoing methods properly belong to the ruleS) and may be 
taught here, efpecially fince they are of fuch excellent ufc 
in all manner of bufuMfs, and may be of the utmoft fervice to 
fome, whofe leifure or. ability admit of no longer improved- 
meat in Arithmetic. 

Compendiums in Multiplication and Divijion 

We (hall now give 31 Compendiums for caftuig up all 
forts of merchandize, with their ufes in feveral queftions in 
the moft principal concerns of life : 

Troy Weight* 

ift. By having the. price of one penny-weight in farthings, 
to find what a pound coft. 

Rule. Take the J of the pri<ie of one penny-weight in 
farthings^ and the quotient will be the anfwer in pounds^ &c. 


I. If 




i 
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. , » . , ' . • • • 

T. If 1 dwt. of filvcrcoft 
3 Jd. what will t H). coft ? \ 

7.3 5ihcanf.rcquW' 
Or thuSf by the common method: 


d. 

3k 
4 

»3 


( * 


. I 
. 12 

12 oz. 
20 


number of pounds together ; 
i^ then divide that prodoft 
l?y 4 .and you will have the 
aofwcr* 

SXAMPLBS. 

4. IF I dwt. of filver coft 
4ld. what will 24 lb. coft ? 

•24 ' • • _ • •• 

•19. 


/ ' 


. ' . .^40 dwts. 
13 

. -720 
240 

4)3120 ' 

12)780 , 

' 2|Q)6|J ' 

asbefofe. 

Here is a prodigioas difference be- 
tween one way and the other ; one 
having 35 figorcf more in the work 
than tne other. 


4)4S<5 

/. 1 14 the anf.requii^ed* 

5. If I dwt! coft 6id. what 
will 36 lb. coft ? Anf 225I. 

6. If I dwt. coft 7T^.'what 
wm48 1b. coftr\;^;{/: 3(JgI. 

By having the price of an 
ounce in farthings, to find the 
price of 1 00 lb. 

Rule, To the number of 
farthings which the 92:. cofts, 
add \ of ttfelf amf the funi 
will be the anfwcr in pounds 
ftcrling., ^ , 

BXAMPLKS. 


* ..r ♦ I 


2. If I dwt. of filver coft 
: 4fd. what will >t lb. coft^ 

(• ; • ,1./ "«^ . , jfu^m 4"« 1 5^* 

3. If I dwt.:Of( filvcircoft 
5d. what will i lb. coft ? 

. . - . Anf. 5I. 

If the quantity be any ntrm^ 
'.*bcr of pounds, » 

Rule. Multiply the price of 
I dwt. in farths. and the given 

TOL. I. 


7. If I 02. coft 7 id. what 
will 100 coft? 

4)29 
. 7 5 


.7.36 5 the anf. re- 

— quired. 

8. If I 02. coft iJid.Vhat 

coft 100 lb. ? Jfif^ 421. ijOs. 

5*: If I 0S5. coft 1 1 id. what 

wiU:i.09 Ib«. coft? ., 

.rf/i/sSl. is$. 
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/ 


The tlirce Uft examples may be 
performed another way, thus : to the 
price oi i ox. in farthings add a cy- 
pher ;^ divide by 8* it gives the an- 
i'wer in pounds and fhillugs, &c. 

loolbs. at 74:d. per oz. 
8)290 


jinf, 1. 36 5 the fame s^ 
— *— the jfirft. 

And fo of the remaining 2. 

* 

By having the price of i oz. 
in pence or farthings, to find 
the amount of 1 1 2lbs. ' 

Rult, To the price of i oz. 
in farthingSi add 4 times th^ 
faid farthings, double the firft 
figure for Cbillings, and their 
fum will be the anfwer. 

£XAMPI<£S. 

10. At 5 Id. the oz. what 
coft 1 12 lb. ? 

9 4(23X4 per rule. 
/. 32 4 the anf. required. 


II* At 1 i|d. the oz. what 
coft II 2 lbs. ? An/. 6^1. 

By havinjg; the price of r oz. 
in pence or farthings, to find 
the value of any number of 
pounds. 

RuU. Multiply the number 
of pounds by the price of the 
ounce in farthings, double 
the firft figure for fliilliogs, 
and divide that produft by 8f 
and you will have the anfwer. 

EXAMPLES. 

1 2. At 6|d. the oz. what 
coft 480 lbs. i 
480 
25 


8)1200 


150 the anfwer required. 


13. At 7Jd. the oz. what 
coft 124 lbs. i Anf, 44I. 19s* 


Avoirdupois Weight. 


By having the price of one 
dram in pence or farthings, 
to find the value df any num- 
ber of lbs. 

Ruh, Multiply the price of 
I dram by 16, and tliat pro- 
duA by the number of pounds 
given ; dotlble the firft figure 


for (hillings, then divide that 
produft by 6, and you will 
have the anfwer. ' 

Ik 

EXAlilPLBS. 

14. At »3id. the dram, 
what coft 8 lbs. ? * 


13 


I 


( 

f 
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3)ai 


13 By this method tkirt 

J 6 are^ txcluftvt of tht 

-' anpvoer and fiating^ 

ao8 1 1 fig' in the latter 

8 and 5 6 in the former. 

6)166 8 

/. 27 14 ZihiAnf 

Gr thus, by the common way : 

8 3i 

16 4 


128 
16 

768 

128 

2048 

6144 
2048 

26624 


13 

4)26624 

1 2)6656 


2lo)5Sl4 8 .6 

27 14 8 
the fame as, before. 


15. At 4ld. the dram^ 
what coft68lb.? Anf 326I. 8s. 

By having the price of one 
dunce in farthings^ to find the 
value of a pound. 

Rule^ Divide the price of 

1 oz, in farthings by 3 9 and 

'the quotient will be {hillings, 

and what remain are To many 

parts of a IhiHing. 

exampIes. 


i6. At 5zd. the oz, what 
coft 1 lb. ? 


/. 7 Anf 

, 17. At 9~d. the oz. what 
coft I lb. i Anf. 12s. 4d. 

i8. At 1 1 ^J. the oz.. what 
coft I lb. ? Anf 15s. 

By having the price of i oz. 
in pence or farthings, to find 
the price o^ 100 lbs. 

Rule, To the right hand 
of the farthings which thc*oz. 
cofts add a cypher; divide that ' 
by 6 and the quotient will be 
the anfwer* * ^ 

EXAMPLES^ 

19. A^ 2J;d. the ounce, , 
what coft 100 ibs. ? 
i5)90 

/. 15 Anf 

%o. At 3 id. the ounce, 
what coft 100 lbs. ? Anf 25I. 

21. At 7 id. the oz. what 
coft ICO lbs. ? Anf 50I. 

By having the price of one 
ounce in farthings, to find the 
price of 1 1 2 lbs. 

Rule. Multiply i (2 by the 
price of t oz. in farthings i 
double the firft figure for (hil- 
lings and divide that product 
by 6r and you will have the 
anfvvcr. 

EXAMPLES. 

22. At 4id. the oz. what 
coft 112 lbs. Qf tea? 


N % 


112^ 


-• 
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112 d. 


17 


4i 


^),po 8 — • 

17 

/.31 14 8 the '-/</»/! 
9rtimi, by the common ivay : 

112 
16 

672 
112 

' 1792 


iSc/iif. Mciltiplj the price of 
112 lbs. by 5 , and divide that 
produ^k by 7, and ^ of that 
quotient fubtra£led from itfelf 
IS the anfwer in farthings. 

EXAMPLES. 

* 

2$. If iislbs. dF encoft 
31I.' 14s; 8d. what will 1 oa. 
tcoft ? 

ji 14 8 


12544 
. 1792 

4)30464 
12)7616 


7)158 13 4 


mmm 


a|o)63|4 8 
dnf.L'^i 14 ^ 8 


'\' 


Yoi; fee, 1)y the firft method, it has 
ijk the work but 15 Bgurea- io the 
utter 501 excluding the anfwer in \ 
hpth. 

* 23. At 8id. the oiiihce, 
Vhat coft 224 lbs. I jinf. 126I. 
1 8s. 8d. 

24. At 7|d. the ounce^ 
tvliat coft 346 lbs. ? 
^;^ 178I. 15s. 4d. . 

By having the price of 112 
lbs. to find the value of one 
fHnce. 


4)22 13 4 
5 13 4 


Afif. inferth*. 17 o* o 

=4^d. • 

or thus^ by the common way : 

£. i. d. 

U2 31 u 8 

16 20 


672 

112 

1792 


<534 
12 


76i6( 4Jd. 
7168 


44« 
4 

»792( i 
1792 


The latter method aoiouiit* to u^ 
wardi of JO figuret. 


26. 
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26. If I cwt« of tobacco toft 
36L 6s. 6d. what is the' value 
of I oz. 2X that rate i 

Anf, 4|d. 

By kaowips the price of 
120 lbs. to find the value' of 
one ounce. 

. Rule. Divide' the price of 
120 by 2, and 'the quotient 
will be the aafwer In farthings. 

EXAMPLES. 

ay. If 120 lbs.' coft Col. what 
will I oz. coft ? 
2)60 
— d. 
(he anf. 10 30=7^ theoz. 
fartbs. — 

B)r this method there is bat i figure 
«|«4 ^fi<ks the aofwer ; in the com- 
auMi method, 50* 

,28. If 120 lbs. coft 80L 
vrhat. will i oz. coft i 

Anf, tod. 

■ 

Koit. The jf . which 60 lbs. 
coft, will be the farthings^ 
which I ounce cofts. 

By knowing the price of i 
lb» in farthings to find the 
price of 1 1.2 lbs. _ 

Rule, Set down thf far<» 
thingis which i. lb; cofts \ dou- 
ble the unit's figure for (hil* 
liogSf to. which add |. of itfelf 
for the anfwer. 

EXAMPLES. 

J , 29. If I lb. of fugar coft 
^d< what coft i 1 2 lbs. ? ' 


£' 

6)1 


£'^ 


16 the farfhifigtf 
6 doubled which 

1 lb. coft^. 
2 AnJ, 


The cofhtnofi method i^Il takt 
nearly 30 figures. 

Or thus: take 2 ihlllings and 
I groat for every penay in the 
price of i lb.. If i lb. coft 
4ld. what will 112 lbs. come 
to P thusj ' 1 8 faf thing^^ the 
price of i cwt. will be il. i6s. 
>nd i8'groats=:6s. therefore 
lb i6s.-f*6s.=::2l. 2s.asbefore. 
If one fpend any huinber <Si 
pence per dky, the yearly 
qxpei\ce will readily Se found 
bj taking fpr every pe'ndy a 
poundj half-a-pound^ a groat, 
and I penny* their Aim will 
be the required yearly tXr 
pence. 

30. Thii^i if one fpend 
I5d. per day, how much will 
it comb to in ohe ye^ i 


£' 

iS.halfjC. 7 
15 groaw^ 
1^ pence> 



10 

5 

I 

J. 




3 

5^.22 

16 

_- # .J 

3 


^3!. Wool, at gd. per lb. 
what will 112 lbs. come to i 

Anf. 4U 4'. 

By 'khowTng the ^i^c of i 

in 


» 
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#• ' 


in farthings, to find the 
mnoontof 120. 

Rule. Take the | part of 
the price of i in farthings for 
the anfwcr. 

EXAMPLES.' 

32. tcinons, at 3|d. what 
will 120 come to? 

8)13 


j^. 1 12 6 Atif. 


By the common tnetkcd. 
4 »3 


13 360 

— I20 

4)1560 
12)390 

2l0)3t2 


,?•« ste by 
the Jirfl method 
there is but one 
figure used be- 
Jtdesibe anJiver 
andftatlng; in 
tht latter 36, 


I, and for every 5 killings, 
allow a farthing. 

EXAMPLES. 

35. If 1 12 lbs. coft 4I. 4»- 
what is that per lb. ? 

£. >. 

4 4 
a 

'88 
12 

the anfwcr 9 o in pence pd. 

the common methqd will be up- 
wards of 20 fig* \ 

36. 112 lbs. at 61. 6s. what 
is that per lb. i Anf. 13 id. 

Of goods fold by the thou- 
fand^ by knowing the pric< 
of I in farthings, to find the 
amdunt of i coo. 

Rdle. To the price of i i? 
farthings, counted as potiodsi 
add the fame number of ten- 
pences, fo (ball the fom be 
the anfwer. 

EXAMPLES. . 

37. If 1 lemon coft ifd* 
what will 1000 coft ? 

7 farthings, 
o 5 10 


^. 1 12 6 Anf. 



33. At pd per yard, what 

will 120 yards come to ? 

Anf 4L I OS. 

34. Linen, at i lid. what 
is the amount of 1 20 ? 

Ans. 5 1. 158. 

By having the amount of 
1 cwt. of any oSerchandizes, 
(fubjefk to wafte) to find the 
price of i lb. 

Rule. To twice the price 

Ac Doundf / f 'f^' ' -n 38. If one dozen ol any 

S^ tKnce°^ In^'L ^'"^- ^'' '^"i ~ft 4ld. what will ,ooi 
be the pence j m the price of | dozen coA?^>,/. ml. ,5s. lod. 


£. ^ 5 10 theJtif' 
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Case id. If the price be 
given ia pence, to 4 times the 
price of I in pence , add ^ of 
the faid jprice for the anfwer. 

EXAMPLES. 

39. If I cofl: 5d. what wiH 
leoo coft ? 

6)5 

ao 
o 16 B 




£. ao 16 8 An/, 

40.. If I cwt. coft 7l(k 
what will 1000 coft ? 

Anf,£. 32I. 5s. lod. 
41. If I cwt. co{i I rid. 
what will 1000 coft ? 

Anf. 46I. 17s. 6d. 

B7 knowing the price of 
lOoOyto find the price of I. 

Rtili. From the price of a 
thoufand futxracl t °^ 7 ^^ 
faid price, and the remainder 
will bq, the anfwer in far- 
things. 

EXAMPLES. 

.42. If 1000 coft 1 9I. 15s. 
lod. what coft I > 

£* d, /• 
f— 19 15 lo 
3 19 2 
i— o IS 10 


41 


Anf. in £Ag o o: 
farthings*. ■ 


43. If 1000 coft 25U what 
will I coft ? Anf, 6t. 

Of ^oods fold by five (core 
to the hundred : 

44* If I coft 2id. what 
will 100 coft ? Attf. 1^%/gA. 

Rule. To the right hand 
of the price of i in farthings* 
annex a cypher \ then take ^ 
of ^7 thereof^ for the anfwer. 

12)90 


8)7 10 


2i 


J. 

2; 

4 

9 


^.018 9 Anf. 

the common way^ thus ? 

100 
9 

4)900 
12)225 


, Anf' jf. o 18 9 

45. If 1 coft 7 id. what coft 
100? Anf.'2^ ^^' ^d* 

By knowing the amount ^of 
100, to find the price of r. 

Rule. To 8 times the price 
add I of itfeif, and that fum 
is the anfwer in farthings. 

EXAMPLES. 

46^ If I cwt) coft 2I. 18s. 
4d. what coft I P ' 


if 6 .<:OWPENWVMS lH.MUJ.TIPWCATIpl|T & piVISIOK. 


• £• 

'•; 

J. 

2 

r 

i8 

1 

5h3 

6 

8 

4 

»3 

4 


/ 


^^,28 Q o Jtft/. in 
'* farttitigsi=td. 

47; If ico coft 5I. i(!is. Sd. 
wh^t will I coft i. Anf. I4d. 

48. If 160 jcoft III. 138. 
4d. what will icoft ? 

Af^* 2s. 4d. 

Of goods fold by the grofs,. 
. coi^taining 2^piece9| and each 
piece 36 yaras> viz. 864,^ards 
to thegrofs. 

By having the price of o<ic 
yard, to fidd the price of 864 
yards* 

Rule.\ Multiply the price 

of I yard in farthings by 9, 

douhie the.firft figure of that 

prodaA for (hillings and you 

., Jiayp tl)e.anfwcr. 

EXAUPLBS. 

48. IjF, I yaj-d jpf^ jndc coft 
.5. f;^rjhing?,,;What w\ll one 

.1 .irofs cp(^, yi« J^/yards ? 


5 
9 


^-4 10 the .^ re- 
quired. 


or thus^ h the common tmtM: 

yds. 

864 at 5 farthings per. 
5- ■ 

4)4320 

i2)ia8a 

2|o)9|o _ 


£. 4 10 as before* 

49. If 1 yard of tape coft 
id. what will one grofs coft ? 

, Aft/. 2I. 14*' 

V By knowing the price of t 
grofs of 864 yards, to noa w 
price of I yard. 

RuU. To the price pf Ac 

i and tha 
Tartliingi 

EXAMPLES* 


. Ruli. To the price pf Ac 
CTofs^add.^ ofitfclf^' and that 
tum is the antwer ih'fartliiDg). 


CO. If one srofs of 864 
yards c6ft*4l. i6s. what'l*iHi 
yard coft ? 

£.s. i. 

9)4 10 • 
16 o 

ihtAnf.rt*£* 5*0^0 
quired ^ta ' — 

farths.=i|d. ' 
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cfibusj hj the common method : 1 3, an4 you will have the price 

J of a grols of 144, in (hillings. 


4 10 In the former 
20 \ method are but 
-— 10 figures : in 
90 the latter^ 34. 
12 


|64)io8o(i^d< 
864 

216 
4 


5 
3 




)8«4(J 
864 

5 1 • If a grofs coft 2U 58. 
*what will I yard coft ? 

Anf. id .'and i farth. 


52. If I yard of tape coft 
r^d. what will 1 grofs coft.i 

the common way i 
yd. 
144 d. 

5 li 

i 4 

4)720 — 

12)180 — 


Anf. 15s. 


the Anf. 15s. as before. 


£1 tke fopmfty there is but 
oncy eftclufive ofilic anpwer and. 
flatingy in the latter y iofig.' 


Of goods fold by the grofi 
of. 144 yards. I 

By having the price pf i ( 
yard, to find the amount of 
J44 yards. 

Rule. If the price of i 
conCft but of one place of 
figures, multiply it by 3 » and 
the unit's place of that produft 
;will be the (hilllngSi and the 
tens* place will be the pounds ; 
or thus, if the price confift 
of 2 places of figures, double 
the firft place for fhiilingSi 
and the other figures will be 
pounds ; to thefe pounds and 
{hillings add half of them* 
felves, and the fum will be 
the anfwer ; or fet down the 
given price of x yard in far- 
things, and multiply them by 


53. If I vard of tape cofl; 
i|d. what wjU 144 yards coft ? 

Anf ih IS. 

, 54. Jf I vard of tape coft 
4d. what will i grofs come to ? 

Anf 2I. 8s. 

By l^nowing the price of 
144 yards, or r grofs, to find' 
the price of i yard. 

Rule. Multiply the price 
of the grofs by jo, and from 
that produft fubtraft | of 
itfelf for the anfwer in far- 
things. 

EXAMPLES. 

55. If I grofs coft il. IS, 
what will I yard coft ? 


VOL. I. 


^S coM^ENmuMS iK multiplication & 2>»riSIOK; 


I* J. 

r I 

10 

i 

3)10 10 
3 «o 


3j^ ^^/ c/mmon mf0f^ 
£. s. 
I I 

20 

,w2I 

12 " 


29 
18 


£.^2 4 An/. 



the if/T/" in 
fartbs«=:|^d. 


I44)2s2(i|d, 

144 * 


108 
4 

432 


/;/ ihi firmest i<^» <P^^^ 
/tf«^, 32 /j. 

56. If I grofs coft 2I. 2s. 
what will I yard coft ? 

Jn/, 3ld. 

« 

Of goods fold by the great 
grofS) confifttng of 12 fmall 
grofs, of 144 or 1728. 

By knowing the price of i 
ID farthings, to Ipnd the price 
of agrofsi or 1729 yards. 

Rule, Multiply the price 
of I yar^ in forthings^ ^y 18, 
doubling the firft figure of the 
produA for the fhiliings, and 
you will have the anfwer. 

tXAMPLES. 

I 

57. If I yard coft 7 J what 

will I ^28s or I grofs coft i 


ihi cMifnon 

nvay ,• JL 

1728 7J 

29 4 

15552 29 

4356 — 

4)50112 


^12)12524 
2|o)io4|4 

/• 5?4 M- 

In th^ firmer way^ ^ptjy 7, 
figures^ in the latter^ 53. 

If the price be given in 
{hillings and pence, 

* * 

R4fle,^ Multiply the price 
in penee by 6, doubbag the 
firft figure for ihtUiogs, and 
you will have the anfwer* 

EXAMPLES. 

58. If I dozen of Ql^tr 
buttons coft 5s. pd. what will 
I grofs of i44Ndozen coft ? 

69 • 

*♦ 

jf. 41 i^Anf. 


I 


6^ 
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(j)r thut, hy tht eemmo^ viay : 

5 9 


144 
69 


1296 
864 


12 

«9 


12)9935 

alo)82|8 

In ihefirfl^ $nlj, I figure^ ix- 
olufiveofthe anfnuir and fiat" 
ing ; in tht latter^ 34. 

.. 59 If 1 dozen coft 3s. I id* 
what will 144 coft ? 

47 
6 

I. %Z 4 Anf. 

•r thus^ *jf iht common nuay : 

244 ^' ^' 

47 3 «' 

.—i^ 12 

I oq8 — 

> Sl^ 47 

12)6768 "^ 

2|o)j6|4 
^.28 4.thc ^n/; 

/« tie former there is but one 
figtire usedf excJufive of the an- 
rtoer and fating ; in the latter ^ 


60. If .1 dozen coft 2s. ^d. 
what will 1 44 dozen come to ? 

Anf iSI. 

By having the price of i 
grofe, containing 144 dozee, 
jor 1728, to find the price of 
one dozen* ^ 

Rukk Multiply the prke 
of the grofs by 5, and divide 
that produft by 3, and the 
quotient will be the priced 
I dozen^ -the anf. injpaace. 

X:]CAMPL£S. 

60. If I grofs coft 41I. 8«« 
what will I dMen coft ? 


41 8 
. 5 

3)207*0 


69 Q 

the Ans. in 
pcnccrrjs.pd. 


or thusy^ by A$ 

common methsdi 

£.s. 

4C 8 

20 

— ^ Anf. 

I44)828(5x.yi- 

720 


108 
la 


144)1296(90. 
1296 

In theflrfi metboU there are 
but 5 figutei used, exchffiye of 
4be amswer andjiating ; in the 
U€9nd% 27. 

61. If t grofs coft 28I* 48. 
what wtU I dozen coft i 

Ans. 3s, I id. 


02 . ' 0/ 


lOO COMPENDIUMS IK MULTIPLICATION & DIVISION. 

Of Liquid Mfiofure. 


• _ 

By knowing the price of a 
galion.of win«, to find the 
Bficc of a tun. 

Rule, Firft, to the price of 
a gallonf in pence add ^^ of 
itifelfy and that fum is the 
imfwer. ^ 

Rule 2d. Multiply ih IS. 
by the price of the gallon in 
peace^ and that produft is the 
an fir en 


63. At (S%. pd, the gallon 
of rom» what will i tun come 
to ? Anf, 85I. IS. 


' EZAttPlES. 

62. |f 1 gallon coft 6s. 3d. 
what will I tun coft ? 

d* or thus, By the 

/• d. 

63 

13 



75 


I 
4 

4 
63 


By knowing the prioe of a 
tun, to find the price of a 
gallon. 

Rule. Fronj the price of 
the tun, fubtraft | of ^, or 
y of ^ of thie faid price, and 
j the remainder is the price of 
I gallon in pence. 

EX AMPLEST 

64. If I tun of fpirfts coft 
7 81. ij;s. what will i nllon 
coft? ^ 

. 7)78 IS 
3)11 5 
3 15 


■k4> 


In the fir ft ^ 
there are but 
5 fig, ui$d^ 
Cremarking 
as before) in 1 7 64 
the 2df 40. 


253 

75 
1260 


12)18900 


2lo)i57|S. 


£.TS O the Am. ia 
^' ■ p«xcei=:6s4 3d. 
the commdn tneihod. 
I £. s. 

4 78 15 

— 20 

4 — — J', d. 
^3 252)1575(6 3 thtAns. 

1512 
252 — fc- 

<53 
12 


;f. 78 15^^. 


>** 


756 


nf 
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Tke firji method has bat 8 
Jigures^ emclu/ivt of ihtHinsnvtr 
mndJUiifig ; in the seconi^ 3 2. 

($5. If I tun of whtfkey, 
or any other X waters, coft 
85I. IS. what if it per gallon ? 

jins. 6s. gd, 

0/ goods sold by the ton nveight : 

By knowing tbe price of 
I lb. in farthings, to find the 
price of a ton Weight. 

Rule* Multiply the price 
of I lb* in farthings by 7, ;uid 
divide the produA by 3 for 
the anfwer. 

Or, to 7 times the price of 
t Ib.in pence, add ^ of itfelf, 
and that ibm will be the an- 
fwer. 

£XAUPLES« 

66. If I lb. of iron coft ifd. 
what coft i ton i 


the €ommn tvaj : 

I 


In thefirfl 
method^ e9t^ 
clufive of ihi 
answer anA 
ftating^ oniy4 
figures :inthe 
second ^/^2* 


1 
7 

3)49 


iw^ 


20 

90 

4 

80 

28 


d. 
If 

4 


^44 
160 


wm 


jf . 16 6 8 the Am. 


2240 
7 

■ ■ I ■ ■ ■ 1 1 
ia)392o 

2]o}32[6 t 

Ans. £.16 6 S 
67. If I lb. of iron toft 
2id. what will i ton coft ? 

iAns^ 23!. 6i. 8d* 

By knowing the price of i 
ton, to find the price of a lb. 

Rule. Multiply the price 
of a ton by 3, and divide that 
produft by 7, the quotieitf 
will be the anfwer in farths« 

tXAMPLES. 

If a ton of iron coft 16L 
<Ss. 8d. what h that a lb ? 


/•'« 


t • 
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/. s. d. 
i6 6 % 

. 3 
7)49 o o 

An$. 7 a o in far* i. 
■■■ things=: 1 1. 

i^ the common ivay : 

£. s. V. 
I i6 6 8 

20 20 


f IS. ad. what will a pack, coa- 
taining 240 lbs. come to i 
, 4)56 the farths. ta is. ad* 

jf.t4 the Arts. 

71. If I lb. of wool^ coft. 
IS. 4id. what coft a pack 
containing 240 lb. 

4)66 the faiths, in is. 4I 


20 

4 


326 


d. 


80 2l4o)392o(U.^;j/; 
2S 2^240 


I 


640 
160. 

2 240 


1680 

4 

)6720(4 
6720 


2« ^i&^ jfirfi there are hit 6 

fgwesy exclujive of the answer 

mid^atlng ; in the second^ ^4. 

69. If I tun weight of any 
thing coft 23I. 6s. 84. what 
is it per lb. i Anf. 2id. 

Of goods sold by . the pack, of 
1 2 fcore. 

By having the price of 1 lb. 
in farthings, to find the price 
of a pack. 

Rule. Divide the farthings 
the lb« cods by 4, and the 
quotient is pounds $ and if 
any thiltg remain, they are 
fo many 5 (hillings. 

EXAMPLES. 

7«. If I lb of wool coft 


i<5 
Z 

33 


£. \6 10 the Anf 

the common waji 
lbs. 
240 

33 

720 
720 


/• dn 

I 4i 
12 


2)7980 
12)3960 

ai«)33|o 


£. \6 10 Attf. 

I 

In the firfi is but i figure^ 
exclufive of the atwrner and. 
Jlatingi in the second , 58. 

By knowing the price of a 
pack, to find the price of lib. 

Rule. For every pound 
which -the pack cods, reckon 
id. in the price of the lb. ; 
and for every 5 (hillibgs,* 
reckon i farthing. 

72. If t pack of wool Coft 
1 81 ss. what will i lb. come 
to ? Ans, IS. 6 Jd. 

Tou fee^ by infpeftion ci 
the above queftioUi and the6 
following, how all queftionsof 
the fame kind are performed. 

the 
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tTki common way: 

18 IS ' 
20 
/. rfi 

240 




^35 

12 

)i62C(6 
1440 

180 
4 


- 73. If I pack of wool colt 
3I. I OS. what will i lb. coft i 

74. If I pack co^ ilL p. 
whjit coft lib. 


)72o(i 


Before we difmirs this Excellent rule« it maf not be anii& 
to give a few Compendium? how to find the gain of any pro- 
pofed furo^ when the gain of one (hilling only is giten* 

Ruk. Reduce the given gain and i (billing ipto one depo* 
mination or name^ if need be, then muUrply the fum pro- 
pofed, by the gain fo reduced, as i| taught in page 86, and 
you have the anfwer. 

i« If I (hilling gain 2d. what will 100). gain ? An[. 16I. 13s* 

£^ 
6} lOp ^ The common v)ay loUl tale ^ijigurei. 


^^^^mv^^m^m^ 


JlnJ. £'i6 12 4 DMf0fi^tf/fM.-^As I (hilliqggains ^af 
——- «-^^— * itfclf, lool.muftgain | ofitfelf. QJE.D. 

^. If by laying out i (hilling, I gain i|d. 
If hat Willi gain in laying out icqU at that rate? 14I. its. 8d. 
3. If I (hilling gain i ^. what will looL gaiii ? 

lol. 8s. 4d« 
4« If IS. gram 2^d. what will be the gain of loot. ? 

^ ' 18L 14s. 2d. 

5- ff 


# 


I#4 ltll>lr€TJON, 

f 

-Atifiotri, 

5. If IS. gftin 3d. what yrill 85I. i6«. 6d. gain ? 

, • ail. 9s. 2|d, 

6. If IS. gain aid. what will 96I. gain ? 22I. os« od^ 

7. If IS. gain 6d. what will 100 guineas gain ? 

5 61. 17s. 6i. 
S. If IS. gain 8d. what will 34L 2s 6d. gain ? ' • 

22I. 153* od. 


■ ' F 


CHAP. IX. 
REDUCTION.* 

• * 

\ , / 

REDUCTION is the bringing or reducing numbers of one 
denomination^ into other numbers of another denomination/ 
retaining the £ime value^ and is performed by Multiplication 
orDiviiion. 

ift. All. great names are brought into fmall onesi bj^ 
multiplying with fo many of the leiler as make one of the 
greater. 

2d. All fmall names are brought into greater, by dividing 
vith fo many of the lefs^ as mal^e one of the greater* 

By 


* VfhtXk rreater denomiiittiont ere to be broagtit into lefler ooet, ai 
pounds into' flkilliogt ; tons into h«ndredt» &c. &c. this is called Reda^ion 
X)ercending> and is performed by MnltipUcatioo. 

Wben fmall numbers are to be brought into great, as fhiilings into 
pounds, hundreds into tons, then it is called (perhaps improperly)} Reduc* 
tson Afcendingt and is performed by Divtfiott. 

N^. When y6u multiply or 4ividc, it mud always be as many of the 
kifer as make one of the greater. 

Redttdion by Multiplication, is performed by this general rule : Reduce 
the greateft denomination to the next left, adding in the nnmbers that are 
of t£it lefs denomination ; reduce this fum to ^e next lower denomination, 
adding in the numbers belonging thereto | and fo proceed till aU is done. ^ 

Redudion by DiTiiion, is tbe converfe of that by Multiplication, for all 
fimall names are brought into greats by dividing the fmall, by fo many of 
thefe as make one of the'greater • the feferai divifors are known from the 
TablesofCohi, Weights, and Meafnres. 

Gaietal Rvig, Reduce the given denomination into the next greater, and 
fhe quotient into the next greater \ and fo 90, till yon come to the denomi* 
^lioa required. 


R«Dyenoii. 


105 


. By thi5 rule, we change Money, Weights, and Meafurcs, 
from one denomination to another, and know how many of 
one arc equal to any number of another. 

GENERAL RULE* 

All great names are made lefs by Multiplication. 
All left names are made greater by DWifion, 

Of Coin. 

Pounds multiplied by 20, are fhillings ; ftiilKngs muhi- 
pHed by I a arc pence \ and pence multiplied by 4> arc 
farthings. 

EXAMPLES. 

1 In %6o\. how many far- 1 . iVW'- The operation of ^js qacf- 

I. 4U jvpvt* M / I lion » the preening one revcrfcd. . 

Lines? 


things 


360 
20 

7200 (hillings. 
• 12 


86400 pence. 
4 


3456000 farthings; the 

1 Anf, required. 

2. In 345^00 farthings, 
how many pounds, (hillings, 

and pence ? 

4)345600 farthings- 

12)86400 pence. 

2|o)72o|o (hillings. 

Anf 360 pounds. 
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3* In 5I. how many pence ? 

Anf. 1200. 
4. In 1200 pence, how 

I many pounds i Anf 5L 

5. In 7I. 14s. 9^. how 
many fhillings, pence, aiid 
farthings:? Anf. 154 (hillings, 
1857 pence, and 74:9 far- 
things. 

6. In 7429 farthings, how 
many pence, (hillings, and 
pounds ? Anf* 7 pounds, 154 
thUliogs, 1857 pence. 

7* How many (hillings and 
pence, in 15 crowns (each 6 c 
pence) ? Anf. 8 is. J^^r ^"^ 
975 pence. 

8. How many crowns, or 
65 pence, are contained in 
975 pence ? Anf 15 crowns. 

9. How many (hillings and 
pence in 23K ? Anf/\fio^. and 
552od. 


!• 


/ 


/ 


io6 


REDUCTIOK. 


10. In 5520 pence, how 
many (hillings and pounds ? , 
Anf. 460 fhlU. and 23 pounds. 

If. Reduce35il. 13s. o.^d. 
to farihings, Anf 337587 

12. In 337587 farthings, 
how many pounds ? 

Anf. 35 il. 13s. o^d. 

13. In 51I. i6s. pjd. how 
many (hiUiqgs, pence^ and 
farthings?^/!/. 1036 fhillings, 
1 244 1 pence, and 49767 far- 
things. 

14. In 49767 farthingS) 
how many pence, ihillings and 
pounds? Ans. 1 244 r pence, 
1036 fhillings, ahd 5 1 pounds. 

15. In 19 gumeas, how 
many pence ? An^.j^ i S 7 . 

16. How many guineas in 
5187 pence ? Ans* 19 guin. 

I 
\ 

17. In 24 guineas, how 
many farthings ? Ans. 26208 


18. In 26208 farthings, 
how many guineas ? Ans* 24. 

19. In 34 moydores j(each 
27s.) how many farthings ? 

.^ffi. 108864. 

20- In 108864 £eirthings, 
how many moydores, (each 
27s.) ? Arts. 84. 

21. In 84 moldores, (each 
29s. 3d.) how many farthings ? 

Ans. 1 1 7936. 

22. In 1 1 7936 farthings, 
how many moidores Ans. 84. 

23. How many (hillings in 
20 guineas ? Ans. 455. 

24. How many guineas are 
there in 455 (hillings ? 

Ans» 20* 

25. Reduce 25 telf-guineas 
into farthings ? Ans, 13650. 

26. In 13650 farthings, 
how many half-guineas ? 

Am. 25., 


f 


«« 


To reduce one kind of coin into another kind of coin. , 

KuU. Bring both coins into the fame denomination, and 
divide by the coin into which it is to be reduced, and you 
have the anfwer. 


EXAMPLES. 


27. How many crowns, of 5s, 5d, per, are contained ii 
19045 cobs, of 4s. 9d. per piece ? 


ipo45 
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19045 at 4 9 5 5 

57 la 12 


133315 57 <?S 

95225 — , — 


<5)io85565(i67oi Jnf. 
65 



65 
<5S 


A 


28. How many piftolcsof i8s. 6i. per precCj are con- 
tained in 1 001 crowns, of |S» 5d. per piece ? 

yf;//^ 293 piftolcs and is. 7d. 

29. In 16701 crownSj of 56. 5d. each, how many cobs of 
4Sr9d.each/ Anf^ 1904I; 

30. How niany crowns, of 5s. 5d. each, are in- 975 pift 
teles, of 1 8s. 6d. each i Anf 3333 crowns and 2s. ^iiL^- 

31. How many guineas, of 23s. per piece, are woft^ 
,1984 jnoidores, of 30s. each ? Anf. 2587 guineas and 19s. ^ 
^2 2« In 1 0000 pieces, of 13d. how many crowds of 5s. jd. ? 

Afff, 2COO* 

33. How manyVcrowns, of 5s. 5d. ajre equal to 20000 
pieces of 6id. ? Anf, 20co. 

34. How many eobs, of 4s. 7id.per piece, ire worth 564 
docatoons, of 5s. loid. per piece? An/. 7 16 cobs and as. 

35. A merchant has a certain quantity of crowns, of 5s. jd. 
each,, which he changes with a cafhier fw guineas, at 23s. 
.per piece, and receives of him 1000 guineas, I demand how 
many crowns the merchant had ? Anf, 4246 crowps, and iod« 


V Z EXAMPLES 


* 


io8 


lt£DnCTlOK, 


SdtAMlPLES IN WEIGHTS AND MEASURES. ^ 

Of Troy Weight. 

Note, Pounds maltiplied by 1 2^ are ounces ; ^ ounces 
multiplied by 2o» are pennyweights j pennyweights oiulti- 
plictd by 24, are 'grains. 


36. In 24 lb. Troy, how 
many ounces^ pennyweights, 
and grains ? jfns, 288 oz. 
5760 d«'ts and 138240 gr. 

37. How many lbs. Troy 
'in 138240 grains? uins, 24 lbs. 

38* In 14 lb. XI oz. I dwt. 
16 gr. how many gr. ? 

^fts. 85960 gr. 

39« How many lbs. 7 roy 
Weight in 85960 grains i 
4ns. 14 lb. 1 1 oz. I dwt. dgr. 


40. In 75 lb. 1 1 oz. 1 9 dwt* 
23 gr. how many grains ? 

-^«'- 437759 !?■• 

41. In 437759 grains, how 
mahy lbs. Troy Weight i 
Ans. 751b. I loz. X9dwt. 23gr. 

42. In 16 lb. ooz. 14 dwt. 
2i gr^ how many grains ? 

Ans. 92417 grains. 

43. In 92417 grains, how 
many lbs. Troy Weight ? 
Am. 16 lb. Qoz. 14 dwt. 2lgr« 


Of Avoirdupm Weight. 

Noti. Tons multiplied by 20> are hoiklreJj^; bundreds 
multiplied by 4, are quarters; quarters multiplied by 28 are 
pounds ; pounds multiplied by 16 are omces \ ounces fflul« 
tipiied by 169 are drams. 

A coTitpendivus Method of reducing Hundreds^ Quarters ^ 

and Pounds^ into Pounds. * 

Rule. Multiply the cwt. by 12, and to the produfl men- 
tally add the lbs. of the odd weight, which Aim is to be fo 
placed under the cwts. that the place of hundreds in this may 
fall under the units of that, then the fum of thcfe two Unct 
will give the anfwer required. 


44i In 
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EXAMPLES. 

44. Ill 123 cwt. 3 qn, 10 lbs. how many pounds ? 

cwt. qrs. lb. lb. er fius, the method generidfy 
iT-i 3 10=94 usid in schools : 

1570 cwt. qrs. lb. 

J J23 3 io> 

I'^^-o Ans. 4 


495 
,28 


3960 
991 


13870 -4«/, 


The first has but a^ figures^ exdusiw <fthe answer andfiaiing $ 

tie seceftdf 14. 

The firft will be of great ufc in the Rule of Three, Trett 
and Tare, &c. as it is much Aorter and lefs fubjeA to error, 
having burone line of Multiplication, viz. by i^. 


45. In 1 3870 lb, how many I 
hundred weight ? 

Ans, J 23 cwt. 3 qra. 10 lb. 

46. 16 264 cwt. 3 qrs. 

12 lb. II oz. how many 
ounces ? Ans. 474<^3S- 

47. In 474635 oz. how 
many hundre^ls i 

Ans. 264 cwt. 3 qrs. 1 1 lb. 

1 1 oz. 

48. In 139 cwt. I qr. 22 lb. 

13 0%, how many oz. ? 

^ Am. 249901.4 


49. How many hundreds '^ 
in 249961 oz.,? 

Ans. 139 cwt. I qr. a2lb. 
r^oz. 


Ans. 1 25. 
51. In 976 cwt. 3 qrs. 
27 lb. how many pounds ?. 

Ans. 109423. 


Of 


no 


REDUCTION. 


Of Apothecaries^ Weight. 

Pounds multiplied. by 12, are ounces; ounces multiplied 
by 8; are drams; drams multiplied by 3, arc fcruplcs; 

fcruples multiplied by fio, are grains. 

> 

EXAMPLES. 

» 

52. In 17 lb. how many] 54. How many grains are 
ounces, drams, and fcruples ? in 231 lb. 3 oz. 5 gr. 
Am. 204 ounces, 1632 drams, Ans. 1332005 

55. In 1332005 grains, 
how many lbs. ^ 

Arts. 23 1 lb. 3 oz. 5 gr. 


4896 fcruples 

53. How many pounds in 
4896 fcruples ? Ans, 1 7 lb. 


Of Long Meafure. 

Note. Mil^ mttltiplied by 8, are furlongs ; furlongs 
multiplied by 40, arc perches; perches by i6i, are feet 
Englifli, or 21, Irifli ; feet multiplied by 12, are inches; 
inches multiplied by 3, are barley-corn&. 

£XAMf>Ll^S. 


56. In 273 miles, how 
many inches? if /I/. 17297280. 

57. In 17297280 inches, 
how many miles ? 

Am. 273 Englifl). 

58. In 273 Irifh miles, how 
many inches i 

Am. 22014720. 


59. How many miles are 
there in 22014720 inches ? 

Am. 273, 

60. In 45 miles, 3 furlongs, 
4 yards,. 3 feet, how many 
feet ? Am. 304935. 

61 « How many miles are 
there in 304935 feet ? 

Am. 45 milesj 8 furlongs, 
4 yds. 3 feet. 


Of Cloth Mea/ure. 

Note. Yards multiplied by 4, arc quarters ; quarters 
muhiplied by 4, are nails; yards multiplied by 3, are 
quarters Flemifli ; yards multiplied by 5, are quarters Eng- 
li(b ; yards multiplied by 6, are quarters French. 


EXAMPLES 


REDUCTION. 
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EXAMPLES* 


62. How many nails in 40 
yards ? Anf.6^0. 

63. 4q 640 nails, how 
many yards ? Anf, 40 yards. 

64. In 20 yards, 3 qrs. 
I naiJ^ how many nails ? 

^^f- 333- 

65. How many yards are 

in 333 nails ? Anf, 20 yards^ 
3 qrs. I nail. 


66. How many quarters in 
3d yards^ 3 qrs. ? -^^/i/. 123. 

67. In 123 quarters, how 
many yards ? 

Anf^ 30 yards, 3 qrs. 

68. How many quarters In 
40 ells Englifh ? -Anf, 200. 

69. In 200 quarters, how 
many yards Englifh ? Anf. 40. 


Of Liquid Meafure* 

Note. Tuns multiplied by 4, ire hogOieads ; hogflieads 
xnultiplied by 63, are gallons ; gallons misltiptied by 4, are 
quarts ; quarts multiplied by 2, are pottles ; pottles multi- 
plied by 2^ are pints ; pints multiplied by 4, are naggins. 

EXAMPLES. 


70. In ,20 tuns, 3 hogf- 
headsi 50 gallons, how many 
gallons? Anf. 5299. 

71. In 5279 gallons, how 
many tuns ? 

Anf. 20 tuns, 3 hogflieads, 
50 gallons. - 

72. How many ptnta are 
there in 3 hog(beads, 20 
gallons, I quart ? Anf 1674. 


'73. In 1674 pints, how 
many hog(heads ? 

Anf, 3. hogiheads, 20 gaU 
Ions, I quart. 

74. In 2 1 gallons, 2 quarts, 
I naggin; how many naggins ? 

I Anf 689, 

75. In 689 naggins, how 
many gallons i 

I Anf 21 gallons, ^2 quarts, 
' I naggin. 


Of Dry Meafure. 

Note. Barrels multiplied by 4, are bufhels 5 bufbels mul- 
tiplied by 4, are pecks ; pecks multiplied by 2, arc gallons } 
gallons multiplied by ;e, are pottles. 


EXAMPLES. 
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EXAMPLES. 


76. How many pottles in 
40 barreli^ 3 buihels, i peck 
of meal? Ans. 26x2. 

77. I demajid how maoy 
barrels are in 2612 pottles of 
meal ? Anf^ 40 barrels, 3 bu(h. 
I peck. 


78. How many packs b 17 
barrels, 3 buflicls^ i peck ? 

Anf 285. 

79. In 285 pecksy bow 
many barrels i 

AnJ. 17 bar. 3 bafh. i pcdc 


Of Time. 

Note. Years multiplied by 365, are days ; days mnlti- 
pUed by 24, are hours ; hours multiplied by 60, are minutes; 
minutes multiplied by 6o> are feconds. 

EXAMPLES. 


80. In 720T5 hoursi how 
xtiany weeks } 

Anf. 428 weeks» 4 days, 
15 hours. . 

81. How many hours are 
there in 428 weeks, 4 hours, 
15. days? Anf. 72015. 

82. In 1440 minutes, how 
many feconds ? Anf. 86400. 

8^. How many minutes are 
there in 86400 feconds ? 

AnJ, 1440. 


r 

;84, How mvKj inches 
ii^ould reach round the globe 
of the earth, its circumference 
being 360 degrees, and each 
degree, 60 miles ? 

Anf, 1368576000. 
85. If the circumference of 
the globe of the earth in 
inches, be equal to 1 3685760CO 
I want to know its circum* 
ference in miles ? 

Anf, 21600. 


CHAP. X 
THE RULE OF THREE DIRECT. 

THE RULE OF THREE DIRECT, teacheth, by 
three numbers, given to find a fourth, in fuch proportion to 
the third, as the fecond is to the firft \ for which reafon it is 
called, or termed, The Rule of Threci from its having three 
numbers given. 


' THE RULB OP THREB DIRECT. II3 

tt is alfo called The Golden Rule, by way of eminence, 
becaufe a perfect knowledge of it is of fuch «eat moment in 
an tranfa^ions of trade and commercey that indeed thej 
covld not be carried on well without it ; and therefore, as 
it is fo neceflary and fervkeable to mankind, no wonder it 
has been, from time immemorial, called The golden Rule. 

A general Rule for Jlating and performing all 

^jujiions in ibis Rule. 

I ft. State, or place the numbers in fuch order, that the 
£rft and third numbers be of the fame name or kind ; and 
the fecond, of the ^^e name or kind with the number 
required. 

ad. If your firft and third terms confift of divers denomi- 
nations, reduce them to one, that is the loweft denomina-' 
tion in cither, and the fecond into the loweft name men- 
tioned therein^ 

3d. Multiply the fecond and third terms together, and 
divide that product by the firft, the quotient will be the 
anfwer to the queftion, in the fame name or denomination 
llie fecond term was left in. 

4th. If there happen to be • remainder after the divifion^ 
reduce H into the next denomination below the laft quotient, 
tod divide by the fame divifor^ the quotient will be fo many 
of the faid next name; proceed in this manner to the leafk 
name, and all the quotients togedier will be the anfwer. 

The firft number is always known by the words if^ at, or 
perf the fecond is eafily known by the word coft, (for it 
depends on the firft) ; the third number is always known 
by thefe, (or fuch like) words, How much f •Howt^ many t 
What will f Ihw hng f Him far f i:fc. istc. 

EXAMPLES. 

Cafe ift. If 8 yards of cloth coft l\, 4s. 8d. what will ^6 
yards come to ? 

tOL. I. a If 
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(^ Tbere are other methods of contractions^ which will 
be (hewn in their proper places. 


A 2« If 13 yards of linen coft il. 7s. 6d. what 
win " 




486 yards, at the fame rate coft ? nearly 51 8 i 

3. fidw much will 35 yards of fuperfiat 

cloth come to, at il. 17s. lod. per? 66 4 2 

4 If I barrel of barley coft I2fi. 8d. what will 

no barrels ^eme to? ^ 69 13 4 

5. What ^1 240 barrels of oats come to, at 

133. per barrer? . 156 o o 

6. If I ftoncof wool coft 17s. whatJ«ill Spjtt^ 

ftone come to i .,. '1^.762 9 o 

7. What is the ambunt of 437 yards of broad 

cloth, at 16s. per yard? 349 12 o 

8. What will 379 yaftis of cambrick come 

to, at 8s. per yard ? 151 120 

9. What will 3210 yards pf cloth come to, 

at 15s. 7-2 d. per yard? 2507 16 3 

10. If I cwt. of butter coft il. 17s. what will 

3215 cwt. come to ? ' 5947 '5 ® 

Ca/e 


yds. jT, /. d, 
If8 : I 4 8 

yds. 
: : 26 

Note. When it can be 

20 

24 
12 


done^ multiply ^nd divide 
as in Compound Muliipli- 
nation and Divijion (page 
84 and 91) nvMcb will 

296 
26 

• 

fborten the operation. , 

• 

Example. If 8 yards of cloth 
come to il. 4s. 8d. what will 24 

1776 
8)7696 

yards to 

me to ? 

yds. jt. s. d. yds; 
If 8 : I 4 8 : : 24 

3 

12)962 
- — d. 

3 »4 

8 

ai*)8o 2 

Jlnf. j^.4 a 



8)29 I» 

^.3 14 fW 

1 
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Cafe 2d. When your firft and third numbers differ in name^ 
86 alfo if the middle number confifl of divers denominations 

Rule, ifty Reduce your third and firft number into one 
name. 

2d. Reduce fhe middle number to its loweft mentioned ; 
then proceed by the general rule, and the quotient arifiog 
will be of the fame name as the middle number was reduced 
to, which muft be reduced back by Reduction Aicendipg. 

II. If 5 cwt. of beef coft ^1. los. what will 12 tons, 
4 cwt. come to ? 




If 5 

: 17 10 

•20 

: : 12 4 
20 



3SO 

244 

350 

* 

• 

.12200 


5)85400 

• 


2|o) 1708(0 

• 


£. 854 the Anf. 


12. A farm, of 456 acre?, 3 roods, 36 perches, is let at 
the rate of il. i6s. 6d. per acre, I demand the yearly rent ? 

Afif. neatly B33I. 19s. 7d. 

13. How many yards of cloth can be bought tor 44I i6s. 
if for 9 yards I pay 5I, i as. ? Anf, 72 y«.rds. 

14. If I cwt. of fugar coft' il. 6s. 8d. what will 17 cwt. 
2 qrs. 14 lb. come to ? - An/, aj*!. los. 

15. What will the coft of i lb. be, if for 17 cwr. 3 qr^. 
J I lb. there is paid 61. 4s. 1 i^d. ? AnJ, 3-ld. 

16. What muft be given for 7 cwt. 3 qrs. 141b. of beef, 
at il. 14s. 2d. per cwt. ? Anf, 13I. 9s. ojd. 

17. What will 53 cwt. 1 qr. 21 lb. of cheefe come to, at 
9s. 9d. per cwt. ? Anf. nearly 261< I5« 

18. At I2S. the yard, how many yards can I buy for 36L i 

Anf. 60 yarls. 
<^2 ^ 19. What 
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I9« What is the amount of 39 cwt. o q^. 10 lb. at iL 
178. ipd. pcrcwt, ? Anf. 73I. 188. loid. 

20. What 18 the amount of 3 caiks of merchandize^ each 
wdghifig 2 cwt. at jd. per lb. ? Anf. 19I. i2s« 

21* If for 78* 3d. 1 1^7 3 qUarteia of a yard of cloth, how 
many yards caln I buy for 13I. 158. 6d. ? Anf. 28 yards, 2 qrs* 

22. If one pair of (hoes coft 48. 6d* what will one dozen 
come to? ^ ' ^^ 3 21. 8s. 

23. If I 9wt. of cheefe c^ft il. 14s. 8d. what will 3^ lb. 
come to ? Anf. is. id. . 

24. Bought 7 yards of cloth for 17s. 8d. what mud be 
given for 5 pieces, each containing 27? yards 

Afif'' 1 71* 7s. c^d.-i-rem. 2- 

25. If 27 yards of Hblland coft 5I. 12s. 6d. how many 
yards can I buy for looL ? Anf, 480 yards. 
'- 26. If In cwt. coft 1 2l. 1 2S. 6d. what muft I give for 14 cwt. 
I qr. 19 lb. ? Anf. 1 82I. Os. 11 ^d. — remr. 4. 

27. If 7 oz. II dwt. of gold be worth 35;!. what is the. 
value of 14 lb. 9 oz. 1 1 dwts. 16 gr. at the fame rate ? 

Anf. 823I. 4s. 8d.-— remr. 576. 

28. A draper bought 420 yards of broad cloth, at the rate 
of 14s. io|d. per ell £ngliih# how much did he pay for the 
Vhole ? Anf. 250I. 5s. 

29. A gentleman bought a wedge of gold, which weighed 
14 lb. 3 oz. 8 dwt. io^ the fum of 514L 4s. at what rate did 
Im pay for it' per oz. ? Anf. 3I. 

30. A grocer bought 4 hogflieads of fugar, each weighing 
neat 6 cwt. 2 qrs. 14 lb. which coft him 2I. 8s. 6d. per cwt. 
V^hat is the value of 4 hhds. ? At^. 64I. 5s. 3d. 

31. A draper bought 8 packs of cloth, each containing 4' 
parcels, each parcel» 10 pieces, and each piece 26 yards, and 
gave at the rate of 4I. 168. for 6 yards, I defire to know 
what the % packs fto€>d him in ? Anf. 6656 L 

32. If I oz. of filver coft 5s. 9d. what muft be paid for 
73 lb. c oz. \$ dwts. ? Anf 253L los.old. 

33. What is the amount of 9 pieces of cloth, each con- 
taining 21 yards, i quarter, if for 5 yards I pay 14s. 2d. ? 

Anf. 27!. IS. loid. 

34' A bankrupt owes 1490I. 5s. lod. and has ia money 

and recoverable debts, 784I. 17s. 4d. how much can he pay 

his creditors in the pound \ Anf los. d^d nearly. 

35. A lervant 
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J 5.. Afervant embezzled ahpgOiead of his mafter's wine; 
to make reAftution, be is to ferve i? year, at 3s. 3d. per * 
freek, what was tbe wine per gallon ? Anf. 3s. 4d. nearly* 

36. What quantity of doth can I buy forfiil. las. 11 id* 
if for 1 yard I pay 9s. 8 id. ? Anf. 127 yards* 

Cafe 3d. .If the firft and third numbers are compofite 
numbers, whofe component parts are each not greater 
than 12, 

« 

Rule. Multiply the middle number by one of the com- 
ponent parts of the third number, and then that produdt by 
another, and fo continually till all the parts of the third are 
lifed, by Compound Multiplication ^ then divide by the 
component parts of the firft, by Compound Divifion^ and 
the laft quotient will be the anfwer. 

^7. What is the commiffien on 41 2I. i6s. 8d. at i|? 

Anf. 5L 38. ad. 
£. s. £, t. d. 

If 100 : 25 : : 412 16 8 

' S 


2064 3 4 
5 

10)10320 16 8 
10)1032 X 8 


I % 


^.103 4 2 An/. 


38. A merchant failing in trade, owes his creditors 248!. 
1 2s. 6d. but is willing to come to a compoiition, by paying 
I OS. 6d. to the pound ^ what fum is he to pay i 

Anf. 130L toi. 6|d. 


If 
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Jtxpenc*, Jixpenc** 
If 40 : 21 ; 

£. /. i. 

: 248 12 6 
, 7 

• 

1740 7 6 
3 


8)5221 2 6 


5)652 12 9i 

jf. 130 10 6i 


39. A merchant in Limerick ordered his faAor in Dublin 
to fend him 1 4 cwt. of tobacco, for the carriage of which he 
agreed to pay 5I. 7s. 8d. What muft be paid to have 42 cwt. 
carried the fame diftance at that rate ? Anf. 16I. 3^. 

40. A merchant in Dublin buys 64 tuns of French wine, 
which ftood htm on the quay, firft coft, charges, &c. 963l. 
the queftion is, how muft he felL 24 tuns of the fame wine, 
ib as to neither gain or lofe by the bargain ? 

^nf, 36 1 1. 28. 6d. 

41. If for 35s. I can buy 7 yards of cloth, what quantity 
can be bought for 40I. fterling ? Anf, 160 yards. 

42. If 28 lb. of raifins coft 6s. 6d. what will 18 cafks, 
containing eacb^ 3 qrs. 14 lb. come to ? Anf. aol. 9s. 6d. 

Cafe 4. Here follow 4 rules of operation^ which, when 
they are ufed, will perform the work in a much ihorter 
manner than the common one generally does. 

• 

ift. Divide the fecond term by the firft, and multiply the 
quotient by the third, apd the produA will be the anfwer of 
the fame name with the middle number. 

EXAMPLES. 

43. What is the amounTof 40 cwt. of hops^ if for 4 cwt I 
pay 24U ? 


If 
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the common 

•waj. 

cnvt. 

C' 

cwt. 


c^ot. 

£• 

ev/t. 

If 4: 

24 : 
6 

\ 40 
6 


If 4: 

24: 

; 40 
«4 


£' 

240 the 

Anf. 

s 


160 
80 


4)9^0, 

£. 240 Anf. 

Her0you see, by the fir fi method^ there is but l figure used (6) ; 
in tbeiicondj 11, besides the answer and stating, 

44. If 12 hhds. of brandy coft 12961. what will 19 hhds. 
come to? ' An/, 205 2L 

45. How much will 96 yards of cloth come to, if for 8 
yards I pay 24s. ? ' An/. 14L 8s« 

46. How many yards of cloth can be bought for 14I. 9s» 
when 8 yards coft 24s. ? Anf 96 yairds. 

47. If in one year, of 365 days, I fpcnd 18L5S, what is 
my weekly and daily. expence ? Ans. 7s. weekly, and is. 
daily. 

48. If 26 cwt. of madder coft 681. .18s. what is the coft of 
8 cwt. of the fame ? ^ An/ 21I. 4s. 

Ru/e 2d. Divide the third term by the firft, multiply 
the quotient by the fecond, and the product will be the 
anfwer of the fame name with the fecond number* 

EXAMPLES. 

49. Suppofe I bought 25 lb. of any thing, for il. 12s. 6d. * 
what will 100 lb. come to i 


If 
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lb. £• r* d. ^ 

If 25 : I la 6 : : loolb. or thus^ by the common method i 
. I - .*— lb. £• s. d* lb. 

£.6 10 oAf^. 4 If «5 : I 12 fi : : too 

do 


3a 

12 

100 


25)39000( 12)1560 

25 

— a|o)i3l« 

140 


\ 
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Tii^ jf #7/ ias hit cm figun, ixclushe tf thi ansmwr and 
itatifig i in the second^ 45. 

50. If half a hiindrtd of Indigo eoft iil. 4<- ^^^^ ^^^ 9 

CWt. Coft ? -^^- Mil. 12f. 

51. If half a hundred of Indigo coft til. 4^. what will 
10 CWt. coft ? Anf 224I. 

52. What is the amount of 365 yards of ratecn, if for j 
yards I pay 2I. los.? Anf. 182I. los. 

53. If 7 yards of linen coft ips. 6d. what will 1 12 yards 
come to? -rff*/: 15!. i2S.od. 

54. What will 600 fticcp come to, at 13!. 7»- ^<*' P^ 
fcore ? , Anf 40 il. 5s. 

QflSi 3d. Divide the firft by the fecond ; divide the third 
by the quotient, and the laft quotient will be the anfwer» 

BZAMPLES. 

55. How many yards of cloth can be bought for 28I. i6s* 
when 16 yards coft 2L 8$. ? Anf^ 192 yaids. 


If 
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/. yds, £. J". ortbus: 

If 48 : i6 r : 28 16 /. yds, £. s. 

— 20 ' If 48 : 16 : : 28 16 
1^)48 20 

— - 3)57^ . 

3 576 

192 th^Anf. 16 


3456 
S7<5 

48)92 16(192-^^^. 
Inihefirst^ i£^\ in the second^ yi figures, 48 

441 
432 


96 
96 / 

9 
\ 

56. If 7 lb. of figs coft 2 id. what quantity can be bought 
for 63d. ? Anf. 21 Ib^^ 

57. liF 12 tuns of wine coft 1296I. how many tuns can be 
bought for 205 2I. ? Anf, 19 tun. 

58. If 9 hhds. of wine coft 72I. how many gallons can be 
bought for I col. ? Anf. 787 gall and 2 qts. 

59. If for 14s. 2d. I have 5 lb- of tea, what quantity can I 
have for 27I. is. loid. ? Anf. 1 cwt. 2 qr. 23 lb. 40a. 

60. A gentleman has an eftate of 1600I. per annum , and 
is rated at 2s. 6d. per 'pound, income tax, what is his yearly 
income ? ^ Anf 875I. 

6 1 . Suppofe a farmer brings to market t 4 cwt. 3 qrs. 1 6 lb. 
of butter, and fells the fame for 28s. per cwt. what is he to 
receive? ^w/" 20I. 17s. 

62-. What will 35 lb. of any thing come to, if 840 lb. coft 
lol. los. ? Anf 8s. 9d. 

63. Suppofe a perfon owcs*40ol. 19s. 6d. but not being 
able to pay the whole, compounds with his creditors, to pay 
them 5s. in the pound, how much money muft he pay his 
creditors, 'and how much has he faved? Ans. He paid lool. 
4s. I old. by this compoiition \ and faved 300I. 14s* 7 id. 

VOL. l\ R Cafe 
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Casi 5th. Divide the firft term by the third, and the 
fecond, by that quotient, and the laft quotient will be the 
anfwcr. 

EXAMPLES. 

64. If one pound, fifteen (hillings, gain fifteen {hillings, 
what will 7 (hillings gain ? Am. 3$. 

5 — 

65. What quantity of tallow can be bought for 641.^8$. if 
for 5 cwt. I pay 3I. 10s. ? Anf 92 cwt. 

66* What muft I give for a cafk of rum, containing 9 
gallons, if for a hog(head I pay 151. 13s. lod. ? 

Anf, 21.4s. lod. 

67. What quantity of whifkey can I buy for 2I. i is. if 3 
hogCheads ftand me in 681. 178. ? Am. 7 gallons. 

68. If for^6hogflieads of cyder I pay 15I. is. what do 28 
hogiheads ftand me in ? Anf. 7I. ios.6d. 

69. If by buying goods I find in laying out 104L Igaia 
141. how much will I gain in laying out 13I. i Ans. iL 15s. 

70. If for 273 guineas I can buy 68 cwt. i qr. what quan- 
tity can I have for 3I. 19s. ? Ans^ 3 qrs. 135*^ l*>. 

71. What quantity of cloth can I buy for 6$. if for 10 
pieces (each 42 yards) I pay 126I. ? Anjx yard. 

72. What will 14 oz. 8 dwt. of gold come to, at 3I. 
19s. ltd. per 02. ? Afif. 57I. los. 9id.— 5 *!• 

If I : 3 19 II :: 14 8 orthus^lf i : 3 19 11 : ; 14 8 
20 8 20 20 20 20 


4)2031 19 4 4)288 20 79 288 

— 9 .—.«- 12 

5 72 

5)287 14 O 9J9 Carried 9V€r» 

£.51 '° 9^-7^"/' 

Br^gti 
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Brought cvetf 959 

28S 


123 


7672 
767a 
1918 

210)2761912 


12)13809 I J or 2fq. 

In the \Jl^ tbire are hut 27 2|o)r 15I0 9i-f 
figures used^ exclusive of the ■ ■ 

answer and stating; in the 2d^ f^- SI ^^ 9^1^* 

Note. As feveral of the Coiitra£lions require a method of 
finding the greateft cooimon divifor, or common meafure of 
two of the terms^ we (hall therefore make it, 

Cafe 6ch. To find the greateft common meafure of two 
given numbers ; 

Rule,* Divide the greater Ly the Icflcr, if nothing remain*, 
that lefler number is the common meafure required ^ but if 

R 2 there 


* The truth of this will appear, from the firft example ; for fince 1 6 
meafures 48* it ineafurcd 48* or 96, and fince 16 mealures 96 and 1 6, it . 
alfo mcaTures 96-^-16, or Si 2, therefore 16 meafurea 4S and 112 j and it 
i* alfo the greateft common meafnre ; for Ihppofe there be a greater, fince it 
will meafure 48 and 112, it will alfo meilure the remainder 16 ^ that is, 
th^ greater meafures the lefs, which is abfurd ; therefore 16 is the greateft 
common meafure of 48 and i la. 

Hence the following corollaries t 
' I ft. If the two right hand figures of anyr number are divided hy 4» the 
whole of that number is divifible hj 4« 

ad. If the three right-hand figures of any number are divifible by 8, thi 
whole of that mimbtr is divifible by 8. 

3d, If the (iim of the digics of any number is divifible by 3 or 9, the 
whole of that number is divifible by 3 or 9, as was before demonftrated. 

4th, If the right-hand figure of any number be a cypher, or 5, that num- 
ber is divifible by 5. 

5th, All even unmbcrs are diiifibk by f , 

6th, when «Qe, two, &c. cyphers ar« on the right hand of the figoificaot 
figures of any number, then that number is aooordingly divifible by lo, loOt 
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there be a remainder^ divide the lafl divifor by that remain- 
der, and if there Aill be a remainder, divide the lad divifor 
by the hi\ remainder ; and fo* continually, tiii you come to a 
diviiion without a remainder, then the laft divifor will be the 
. common meafure required. 

EXAMPLES, 

I. Find the greatefl common meafure of 48 and 112. 
48)1 1 2,{2 2. Find the greateft common meafure 

96 of 26 and 62. 

— 26)62(2 


16)48(3 
48 

Hence \6 is the common 
meafure teqaited. 

S2 

10)26^2 • 
20 


6)10(1 

6 

1 

• 

"4)6(1 
4 

• 

\ 

a)4(a 

4 


Therefore 2, the hft divifor, is the gres^teft common meafure. 

' 3. What is the greateft common meaf. of 117 and 45? 9. 

4. Find the greateft common meafure of 279 and 403. 3 1 . 

5. What is the greateft com. meaf. of 1 14 and 256 ? 16. 

6. What is the greateft com. meaf. of 48 an'd 56 ? 8. 

7. Find the jgreateft common meafure of 28 and 112?. 28. 

73. What 


Nott, If the learner is tsvght to find the leaft whole' nvrabers poffible, 
which ha^e to one another that proportion which fubfins between the firft 
mnd fccond, or the iirft and third terms of a Rule of Three ftating (which is 
effected by finding the greateft common meafure) it will faYe a va£l deal of 
Iroubk and labour, and render the oper&tiont in |;eoeral more elegant* « 


THE RULE OF THREE DIRECT. 


"5 


73. What will 135 acres of land corne to, if for 27 acres I 

pay 17I. IDS. ? 

A, £• '^' -'• or ihus^thecbtnmon way : 

If 27 : 17 10 : : 135(5 A. £. s, A. 

5 135 If 27 


87 10 the Am. required. 

T^^hefirfi method has but 5 fig^ 
exclusive of the answer andjlat^ 
i/tg; thesecondy 47. 

Thus» by one of thefe (hort 
methods, may moft qucilions 
in this rule be anl'wered, and 
much time and many figures 
be faved. 


17 10 
20 


»35 


350 
135 

1750 
1050 

350 


27)472So( 2|o)i7s|o 
27 



87 10 

the fame as 

before. 


74. How many dozen of dockings, at 1 1 groats per pair, 
can I have for ipol. 12s. ? Anf, 86 doz. 7 p. |^. 

75. If 9 tun of wine coft 72I. how many gallons can i have 
for lool. ? Anf, 3150 gallons. 

'76< A merchant bought 13 packs of goods for 326L what 
will 39 paicks of the fame goods come to at that rate ? 

Anf,-^li, 

77. What will 144 yards of cloth ewncto, if for 12 yards 
I pay 18I. ? Anf. 216L 

78. If for 64 yards of cloth I pay 38I. 8s. what mull I pay 
for 5 yards at that rate i Anf» 3I. 

79^ If one pound Engliih, be worth il. 13s. 4d. FlemiCh, 
how* many pounds Flemifli, are in 279I. 8s. ? 

Anf. 465I. 13s. 4d. 

80. If 240 gallons of Madeira coft 5 81. what 19 the coft 
of 1 26 gallons of the fame, at that rate ? Ahf. 30I. 9s. 

8i. If 7 lb. of fugar coft 5s. how many hundreds can I 
have for 127I. ? Anf. 31 cwt, 3 qrs* 

82. If 
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82. If 135 cwt. of merchandize fiand me io 121I. los. 
what is that per cwt. ? ^ Anf, 1 8s. 

83. If for 320I. I have 60 cwt. of hops,, what quantity can 
I have for 460 il. ? Anf. 86a cwt. 2 qrs. 21 lb. 

84. A merchant bought 9 cwt. i qr. 26 lb. of ftarch for 
77L 8s. pd. I demand what does it ftand him in per lb. ?. 

Ans, IS. 5|d. 

Cash 7th. When any number of barrels^ bales or pack- 
ages are given> each containing an equal quantity, let the 
content of one, reduced to its loweft name, be multiplied by 
the quantity, packages, or pieces, and then find the amount, 
as before. 

EXAMPLES. 

85. A merchant bought 12 cafks of copperas, each weigh- 
ing I cwt. 2 qrs. 17 lb. what is the amount at 2l. bs. 8d. per 
^wt. ? Ans. 37I. 

. cwt.qr.lb. lb. d, cwt. qr* lb. 

I 2 17 If 112 : 448 : : 19 3 8 

12 320 


19 3 8 ^ 2220 

448 


£. s, d, 

ii2)99456o( 37 o o 

86. What will 3 da&s of raifins, each weighing 2 ewt. 
2 qrs. 25 lb. come to, at 2I. is. 8<1. per cwt ? 

Ans. 17L oSf 4d. tVi=** 

87. What will I yard of cloth come to, if for 10 pieces 
(each 42 yards) I pay 1 26I. ? Ans. 6s. 

88. How many ingots of fiirer (each 4 lb. i oz. f 4 dwts.) 
can I buy for 102I. 6%. 6d. fuppoOng I gave at the rate of 
5s. lod. pcroz. ? Ans. 7/yjV 

89. A woolien^raper bought 10 packs of cloth, every 
pack had 10 parcels, and every parcel 10 pieces, and every 
piece 40 yards, and he gave at the rate of 2L 10s. £or every 
6 yards : I define to know what the 10 packs coft him, and 
how much per yard ? Ans. 16666L 13s. 4d. aod 8s* 4d. 
per yard. 

90. A grocer 
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90* A grocer bought to hogfheads of fugar, each weighing 
to cwt. I qr. 6 lb. and gave after the rate of 8d. per lb. I 
demand what the 10 hogtbeads came to i Ans. 384I. 13s. 4d. 

91. If 5 yards of linen coft lis. 2d. what muft be given 
for9pieceS) each containing 21 yards^ i qr. 

Arts. 21I. 7$. lid. 

92. What win 30 boxes of raifins, each weighing i cwt. 
c qr. 1 2 It), come to^ at the rate of ids. 4d. per cwt. 

Ans. 27I. 2s. 5d. 

Cast 8th. If the given pieces, barrebi baJe$> &c. be 
QDcqual ; fet the contents of each, orderiy i^der each other, 
and then add them together, and proceed as before. 

93* Shipped off 350 calks of butter, wt. 546 cwt. 2qrs. 
14 lb. which co(V 22s. 6d. per cwt. — Paid duty, 6d. per cwt. 
—For porterage, at 3s. 7d.— Cellarage, 3I. 4s. 7d.— 
Cooperage, 2I. 16s.— Boat-hire, i8s.^— I demand what i 
cwt. ftands me in oa board ? 

546 2 14 Cooperage, 2 16 oi Firft coftpercwt. 22 6 

4 Boat- hire, o 18 ,0 Duty do. 06 
. Porterage, 237 Petty charges, pr.c#t.o 4 

Cellarage, 347 

the ^/u. required. 23 4 

— — If ^1^2 : 9 2 2i : : 1 1 2 

1 7492 20 

4373 '4 



182 
61222 12 


2186 


14)112 


2 2)8 


^?iT$ 4 

94. Bought 4 pieces of linen, containing 23, 24, 25, 27 
yards, at 5s. 5d. per yard, what does the whole amount to ? 

Ans. 26I. itfs. 3d. 

95« Bought 4 parcels of butter, the firft weighed 10 cwt. 

3 qr. 27 lb, ; the fecond, i^ cwt. o qrs. i lb. ; the thhd, 

23 cwt. 2 qrs. ; the fourth, 19 cwt. 3 qrs. 14 lb. at 16s. 8d. 

the cwt. what do they amount td ? Ans. 56I. 2s. i id. 

96. Received 
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96. Received 4 pipes of oil, containing 480 gallons^ at 
58. ^id. per gallon ; paid for freight, 4s. per pipe ; for duty, 
dd. per gallon ; porterage, is. per pipe : I demand the whole 
coft, and what the oil ftands me in per galion ? 

Ans. 1 44I. and is 6s. per gallon. 

97. Bought 200 carcafes of beef, wt. nt. 850 cwt. 2 qrs. 
at 6s. 6d. per cwt. and falted them up in 400 liarrels, at 
2s. 9d, each \ paid for 50 barrels of fait, at 206. per barrel ; 
paid for faking and labourers, 41. os. id. I demand to know 
what I barrel ftands me in ? Ans. 19s. 3|d. 

98. Bought 3 hogflieads of fugar; No, i, wt. nt. 7 cwt. 
2 qrs. II lb. ; No. 2, 8 cwt. i qr. lolb. ; No. 3,9 cwt. iqr. 
8 lb; at 37s. 4d* per cwt. I demand how much they came to, 
and what they coft per lb. ? Anf. 47I. 3s. and i lb. coft 4d. 

99. A merchant bought 4 forts of butter for 400I. viz. at 
4I. los., 5I. 15s., 5I. 19s. and 61. the cwt. and^hadof each 
fort, an equal quantity : I demand how much of each fort he 
bought ? AnJ. 18 cwt. oqr. 2 ttt^''* 

100. Bought 3 forts of tobacco, and of each fort an equal 
quantity, the prices at il. 8(s., il. 12s. and il. i8s. the cwt. 
and the whole amounts to 980L how many cwt. of each fort 
had I } Ans. 200 cwt. 

101. A merchant bought certain merchandizes for I9ool- 
with liberty, if the debt was paid within a certain time tp1)e 
allowed 2 per cent for fuch payment, I demand how much 
ready money he is to pay ? Anf, 1 86 2I. 

102. How much is 1825I. deducing 2 percent, for imme- 
diate payment ? Am. 1788I. I OS. 

103. How much ready money muft be paid for 14C0I. 195. 
6d. dedudUng 2? per cent for commiflion i 

« Arts. 1365!. 19s. o^^^d. 

^ejiions for Exercife. 

104. If I lb. of pepper coft 13d. one lb. of fugar, i4d. 
and I lb. of tea, 2 2d. how many lbs. of each can be bought 
for 61. 5s. 4d. ? Arts. 30 lbs. and 2s. lod. over. 

105. Footman John fets outfrom a certain place and tra* 
vels 4 miles an hour i and 7 hours after Jofeph Speedwell 
fets out at the rate of 6 miles an hour and purfucs him : I 

want 
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want to know how many miles he mud ma to overtake John^ 
ahd how many hours he muft take ? 

Ans. 84 miles, and run 14 hours. 

106. Bought 7 tuns of butter for ^5!* which being fold 
but at 10 per cent profit, I demand the whole amount and 
profit on the 7 tuns ? Jins. 269!. ids. and profit 24L 109. 

107. At what rate muft the aforefaid butter be fold, fo as 
to gain as much by every tun as 2 cwt of the fame coft me ? 

Ansp 3 81. lou 

108. There is an ifland 72 miles in circumference, two 
footmen fet out together, and travel round it the fame way, 
A. travelling o miles a day, and B. 7 ; now fuppofing they 
continue travelling till A. overtakes B. and that they come 
together again, pray what time will it take, and how often 
muft A. move round the ifland and how often B. ? 

Ans, A. overtakes B* in 36 days, after going 4!- times, 
and B. 3? times* 

^09. There is a ciftcrn having 2 cocks ; the firft ri^nning 
alone, would empty it in 4! hours, the other in 61 ; the 
queftion is, if both cocks were fet running together, hoW 
foon would the ciftern be emptied ? Ans. 5 hours, 35 min. 

110. Bought 420 yards of broad cloth, at the rate of 14s. . 
loid. per ell Englifli; How much does the whole amount ^ 
to ? Atts. 250I. 5Si 

111. If I buy 100 yards of ribbon, at 3 yards for a (hilling, 
and a hundred at 2 for a fhilling, and fell out the ^hole at 
the rate of 5 yards' for 2 Qiillings, how much is the gain or 
lofs on the whole ? Artf. 3s. 4d. loft. 

1 1 2. liow many dozen of hats, at i8s. 6d. a piece, can be 
bought for 364I. ? Anf, 32 dozen and 9 hats. 

1 13. Whereas, a noble and a mark, juft 15 yards did buy, 
How many ells of the fame cloth, for 50I. had I ? 

Anf, 600. 

114. If 15 pounds coft 1 6d. of bread, that's made of rye ; 
How many loaves, of 6 pounds, each, for four fcore 

pounds had I ? Anf. 3000. 

IIS* ^^ 'S ^^^' weight of lead coft 16 pound;? in gold. 
How much of that Saturnian ore, for 40I. was fold ? 

Afif. 37 cwt. 2 qrs. 

TOl. I. $ 116. If 
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1 16, If 30 pence and 40 groats buy 50 pints of wine, 
What is the coft* of 60 quarts/in current EngUfli coin ? 

Ans. il. iSs. 

117, Of Irifli wool, for 9 full pounds, if 9od. I gave ; 

The value of one hundred weight, I inftant wi(h to 
have ? jinf, 4L 13s. 4d. 

118. If the Sun' moves every day one degree^ and the 
Moon thirteen, and at a certain time the Sun is at the be- . 
ginning of Cancer^ and in three days after, the Moon in the 
beginning of Aries ; the place of their next following con- 
junftion is required ? Anf. loj degrees of Cancer. 

up. If 1 6s. and a crown, for 13 weeks fupply 
With meat and drink ; 
In good found chink. 
How much| each day, gave I ? ^ Anf. 2|d. 

120. As I was beating on the foreft grounds, ^ 

Up fiarts a hare before my two greyhounds i 
The dogs being light of foot did fairly run. 
Unto her fifteen rods, juft twenty-one- ^ 

The didance that (he ftarted up before, f| 

Was fourfcore, fixteen rods juft, and no more ; 
Now this I'd have you unto me declare, 
How far they ran before they caught the hare ? 

An/^ 336 rod». 

121. If the circumference of the earth at the equator be 
25020 miles, at what rate per hour, muft a body be carried 
to pafs con^pletely round it in 23 hours, 56 min. which is the 
length of a fiderial day ? . 

Afjf The body muft move 1045 miles, 3 furlongs, p^y^ 
perches, per hour. 

122. A may-pole, $0 feet, 11 inches high, when the fun 
is on the meridian, will caft a (hadow.98 feet, 6 inches long, 
I would hereby find the J}readth of a. river running due E. 

, and W. within 20 feet, 6 inches on the north fide of the 

j> foot of a fleeple, 300 f<et, 8 inches, which at the fame time 

throws the extremity of its (hadow 30 feet, 9 inches beyond 

the ftream? Anf. 530 feet, 5 inches, nearly. 

123. Bought 
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123. . Bought 45 barrels of beef, at 21s. per barrel, among 
which are 16 barrels, which, being damaged, I take upon 
being allowed 4 infteaci of three -, 1 demand what I muft pa^ 
for them ? ' Anf 43I. is. 

1 24. Admit a tax, or' rate, of 39I. i$ laid on a town tor the 
building of a bridge, and the v .lue of the town^rent is pool. 
per annum ; each man for his portion pitying, according to 
his rent ; if one man in the town be worth lool. a year, what 
ihall he pay to the faid rate of 39I. ? • Anf. 4I. 6s. 8d. 

125. A gentleman, whofe yearly income is 265I. 19s. 2d. 
would regulate his expence in fuch a manner as to lay up 6d 
guineas a year : how much may he Chen fpend per day ? 

^ Anf, I OS. lod. 

126. Shipped for Jamaica, 550 pair of lilk ftocktngs, at 
I IS. 6d. per pair, and 460 yards of ftud^ at I4d. per yard; 
and in return of which, I have had 46 cwt. 3 qrs. of fugar 
at 24s. 6d. per cwt. \ 15701b. of Indigo, at 2s. 4d. per lb.: 
what remains due to roe of mj adventure? * 

Ans. ip2l. I2s. II id. 

127. How many dozen of gloves, at i6d. per pair, will 
pay for 36 dozen and 8 pair of ilockings, at 4s. 6d,. per pair ? 

Arts. 123 do2. 9 pair. 

128. Bought a parcel of cloth, at 2s. 6d. for every 2 yards, 
of which I fold a certain quantity, at the rate of 1 8s. 9d. for 
5 yards, and gained thereby as much as 1 8p yards coft : now 
1 demand how many yards 1 fold } Am. 11 70 yards. 

Thefojlowing queflions are taken from Clare's Recreations,, 
which were judicioufly colleftcd by Mr. Telfair, and added 
to GougVs Arithmetic ; but their foluiion not appearing in 
that edition, we will give them here for the improvement of 
the learner an4 cafe to the mafter. 

Of Sound. 

« 

Sound, if not interrupted, is foun4 by experiments, 
uniformly to move about 1 150 feet in one fecond of time. 

129. How long after firing a cannon off Dunleary, may 
the fame be heard at Dublin, taking the di (lance nt jf miles i 

Solution, 5! miles =299 20 feet, then as 11 jo feet, : i fee. 
29920 : Arts. 26 ./j. 

s 2^ 130. If 
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130. If I fee the fiafli of a piece of ordnance, fired by t 
vefiel in diftrefs at Tea, which happens, we will fuppofe, 
nearly at the inftant of its going off, and hear the report a 
minute and three feconds afterwards *, how far was {he off, 
reckoning for the pafTage of found as before ? 

min^jec. sec. /. Jt. /. 

Solution, I 3=63 As I : 1150 :: 63 : Ans. "i^ miles 
3 fur. 3 ger. 10 yds, Engliih* or 10 miles, 6 fur. 3 per. Iriih 
meafure. 

0/ Levers. 

There being three orders of Levers, or three varieties, 
tphcrein the weii»hts, prop, or moving powers, may be dif- 
ferently applied to the ved\is, or inflexible bar, in order to 
cffcft mechanical operations in a convenient mapner. — Oftfji 
first order ^ fee page 137. 

Ofihefecond and third Order of Levers. 

In mechanics, a Lever of the fecond order, is where the 
power a£ls at one end, the prop fixt direAly at the other, and 
the weight fomewhere between them. 

In this order of Levers^ their force is in a contra propor- 
tion to their length. 

In a Lever of the third order, the prop is planted at one 
end of the bar, the weight at the other end, and the moving 
force fomewhere between. 

131. If a lever be 100 inches long, what weight, lying 7? 
inches from the end, refting on a pavement, may be moved 
with the force of 168 lifting at the other end of the Lever. 

Solution. From ICO take 75=92!^; then As 73 : 168 : : 
92 J ; Ans, 2072. 

132. A water-wheel turns a crank, working 3 pump-rod5, 
fixed juft 6 feet from the joint or pin, by which their fcveral 
levers, each 9 feet in length, are faftened for the fake of the 
intended motion •, at one end, the fuckers of the pumps being 
wrought by the other, (hew them to be levers of the third 
order -, now I would know what the length of the ftroke in 
each of the barrels will be, if the crank be made to play jull 
9 inches round its centre i Ans. 27 inches. 

Solution. 
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Solution, 9X2=18 inches, the diameter of the crank; 
then. As 6 : 18 : : 9 : 27 inches, 

133. With what force ought that water-wheel to be driven, 
which, circu enhanced as in the laft qucAion, railes three 
cubic feet of water at every revolution of tlic wheel, each 
experimentally weighing 62^ lb. Avoirdupois Wt. the friction 
of the machine rejcfted ? Afis. 281 J lb. 

Solution. Fir ft, 621X3 = 187? lb. weight of 3 folid feet 
of water, As 6 : 1877 :: 9 : Anf, aSi^, 

Motions of Bodies^ with their Velocities, 

ift. If the quantities of matter, in any two or more bodies, 
put in motion, be equal, the forces wherewith they arc 
moved, will be in proportion to their vclocieties. 

2d, If the velocities of thefe bodies be equal, their forces 
will be diredtly as the quantity of matter contained in them. 

3d, If both the quantities and velocities be unequal, the 
forces with which the bodies are moved^ will be in a propor- 
tion compounded of the quantities of matter they containj 
and of the velocities wherewith they move. 

134. There are two bodies, the one contains 25 times the 
matter of the other, (or 25 times heavier) but the lefler 
moves with 1000 times the fwiftnefs of the greater; in what 
proportion arc the forces by which they are moved ? 

Anf. Icfl'cr, 4 to I. 
Sotution, As 25 : looo :: i : 40 ; fo tiie Icfler is moved 
with a force 40 times greater than the other. 

135. There arc two bodies, one of which weighs 100 lb. 
the other 60 lb. but the lefTcr body is inipelled by a force 8 
times greater than the other ; the proportion of the veloci- 
ties wherewith thefe bodies move is required ? 

Anf.i'^\ to I. 
SJution. 60 : 8 :: 100 to 13!: to i. the Aft/' 

I (I. In comparing the motion of bodies, if their velocities 
be equal, the fpaces defcribed by them are in dire£t propor- 
tion pf the times in which they are de(cribed. 

2d, If the times be equal, then the fpaces defcribed will "^ 
be as their velocities, 

^. If 
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3. If the times and velocities be unequal, the fpaces will 
be in a proportion compounded of the times and velocities. 

136. There arc two bodies^ on* of which moves 40 times 
fwlfier than the other ; but the fwifter body has moved but 
I minute y whereas, the other has been in motion 2 hours i 
the ratio of the fpaces defcribed by thefe two bodies is re- 
quired ? jin/. the fwifter to the flower, as i to 3. 

Solution. ¥\tR, 2 hours X 60 =:i'2!o minutes; then, at 
40 : 120 :: I : Jin/. 3; the fwifter to the flower follows, as 
I to 3, 

137. Suppoie one body to move thirty times fwifter than 
another, as alfo the fwifter to move 12 minutes, the other 
only I ; what difference will there be between the fpaces by 
them defcribed, fuppoflng the lad moved, 60 inches ? 

Anf. 1795 feet 

Solution, Firft, 30X12=360, and 60 inches=:5 feet; 
then. As 1:5:: 360 : 1800; confequently, i8oo<!^5 
= 1795 XhtAru. 

138. There are two bodies, one of which has defcribed 50 
miles, the other only 5, but the firft hath moved with ^ 
times the velocity of the fecond ; what is the ratio then of 
the times they have been defcribing thoie fpaces ? 

Anfp The firft body hath been in motion double th^ time 
of the latter. 

Observaikn, We have been the more particular in this 
rule, becaufe, writers on Arithmetic think, that if a pupil 
be well verfed therein, all other rules of Arithmetic will 
appear perfectly eafy to him ; and boys put apprentices to 
Mechanics, Merchants, &c. &c. knowing this r^ile well, 
and our Compendiums in Compound Dlvifion, &c. (page 88 
to 99] J will have, perhaps, but fmall occaflon for more; which 
will (ave at leaft, probably, many years of the time, ufually 
ipent atfchooL 
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CHAP. XI. 


THE RULE OF THREE INVERSE. 


THE RULE OF THREE INVERSE teaches, from three 
numbers given, (as in the Rule Dired) to find a fourth 
between which and one of the terms of fuppofition, there 
(hall be the fame proportion as between the other and the 
term of the demand. 

In ftating queftions in this rule, the fame direftions are to 
be obferved, as have already been given in the Rule of Three 
DireA; which, when you have done, and reduced your 
terms (if need be, as there remarked ;) to find the anlwer^ 
obferve the following 

rule;* 

Multiply the firfl: and Tecond terms together, and divide 
the product by the third term, and the quotient will give the 
fourth term, or anfwer required. The method of proof it 
by reverfing the q^eAipn. 

EXAMPLES. 

1. If 8 men can do a piece of work in 12 days, how many 
days can 16 men perform the fame in i Ans. 6 days. 

men days men , 

If 8 : 12 :: 16 
8 

i6)g6[ 6 days.— 'the ^ns, 

96 


a. If 


« 

* The reaftm of this Rule may briefly be explamed as follow* : If a maa 
perform a piece of work is 1 % days, in what time will 6 men perform the 
lame ? Here more requires lefs ; for common reafnn tcWn us, that if one man 
can perform it in 11 days, 6 men will perform ifin the 6th part of the time ; 
thereCcvrc, we can here iky » as ia the Dired proportion, Asj : iz : : 6 to 

a fonrtb 
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2. If 54 men can build a houfe in 90 days, how many men 
can do the fame in 50 days ? Ans. 97 meni nearly. 

3. If, when a peck of wheat is fold for 2s. the penny loaf 
weigh 8 oz. how much muft it weigh when the peck is worth 
but IS. 6d. Ans. 10 oz. io| dr. 

4. How many pieces of money, of 20s. value, are equal to 
240 pieces, of 1 2s. each ? Arts. 144^ 

5. If 4 cwt. 2 qrs. be carried 36 miles for 35s. how many 
lb. can I have carried 20 miles for the fame money ? 

Ans. 907 lb. 3 oz. 3 ^ dr. 

6. How many yards, of 3 quarters wide, are equal in 
meafureto 30 yards, of 5 quarters wide ? Ans. 50. 

7. Borrowed of my friend 64I. for 8 months, and he hath 
occafion another time to borrow of me for 1 2 months, how 
much muft I lend him to requite his former kiadnefs ? 

Ans. 42!. 13s. 4d. 

8. Suppofe 800 foldlers in a garrifon, and their provifion 
jis computed fufEcient for 2 months, how many foldiers muft 
depart^ that the providon may ferve them 5 months ?' 

Ans* 480. 
9« If 14 pioneers make a trench in 18 days, how many 
days will 34 men take t« do the fame ? 

Ans. 7 days, 9 hours, 52|f min. at 1 2 hours per day. 

10. There is a veflel having a cock, which will empty it in 
6 hours ; I demand how many cocks, of the fame capacity, 
there muft be to empty the faid veiTel in fifteen minutes ? 

Anf. 24 cocks. 

The following are Telfair's additional queftions to Cough's 
Arithmetic^ taken from Clares Recreations ; we will give them 
a place here with their folutions. 

A Lever 


a fourth number, which ought, in that caPe, to be 6 times as much as ri ; 
but contrariwife, by an inverted proportion ; As i : 12 : : 6 to a fourth 
number, which, (in this cafe) muft be 6 times left by the fame rule ; in the 
following queflion, lefs requires more • if 6 men can do a piece of work in 
a days, in what time will one man perform the fame ? for it is evident that 
I man will take 6 times the time that 6 men would do, to perform the fame 
work ; hence it follows, that in all queftions in The Rule of Three Invcrfe, the 
produd ofnhe third term multiplied by the fourth, will be equal to the pr»- 
du^ of the til multiplied by the fecoud. 
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A Lever of the jirjl Order. 
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A Lever of the firft order, hath the power at one of its 
ends, the weight to be raifed is put at the other, and the ful- 
crum or prop fomewhat between them. In this order, the 
power applied at one end will be reciprocally proportional^ to 
the diftance of thofe ends from the fulcrum or point fup- 
ported ; or in the fteel«yards, as the diftance of the weight 
from the point of fuipenfion. 

10. What weight will a man be able to raife, who 
prefles with the force of a hundred and a half, on the end of 
an equipoifed handfpike, 100 inches long, which is to meet 
with a convenient prop, exactly *]\ inches above the other 
end of the machine ? Anf, i8t cwt. or 2072 lb. 

Solution* Then 100— -7T=9ai As pai : It or i68 lb. 
: ; 7t to 1 8i cwt. or 207a lb. the Anf 

11. What weight, hung at 70 inches diftance from the 
fulcrum of a fteel-yard, will equipoife a hoghfhead of tobacco^ 
weighing 9^ cwt. freely fufpended at 2 inches diftance on the 
contrary lid'e ? An/, 3olb. 6 oz. 6f | dr. 

Solution. As 2 inch. : pi- cwt. : : 70 inch* or a^ 2 inch. 
: 10641b. :: 70 inch. : 30 lb. 6oz. 6^| dr. 

Motion of Bodies y with their Velocities. 

In comparing the motion of bodies, the ratio or propor« 
tion between their velocities, will be compounded of die 
direA ratio of the forces wherewith thejr' are moved^ and the 
reciprocal of their quantities of matter they contain. 

• 

12. The battering ram of Vefpafian weighed, fuppofe 
1 00000 lb. and was moved, let us admits with fuch a force 
or velocity, by firength of hands, as to pals through 20 feet 
in one fecond of time, and this was found fufficient to demo* 
lifli the walls of Jerufalem. With what velocity muft a bullet 
that weighs but 30 lb. be moved, in order to do the fame 
execution ? 


Solution. As^iobooo : 20 
ftf fecond, the Anf, required. 

YOL. I. T 




30 : 66666 feet, 8 inch. 

. 13' A 
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13. A body, weighing 200 lb. is impelled by fuch a force 
as to fend it 100 feet in a frcond ; with what velocity would 
a body of 8 lb. move, if it were impelled by the fame force ? 

Anf. 2500 feet^ 

Sclarion. As aco lb. : 100 feet ;: 81b. : 2500 feet per 
f<pcoody the An/, reijuiredt 


CHAP. XII. 


THE DOUBLE RULE OF THREE. 

THE DOUBLE RULE OF THREE is fo called, from 
its having 9 numbers or terms given to find a fixtb, which, 
if the proportion is direct, the lixth term mud bear the fame 
proportion to the 4th and 5th compounded, as the third bears 
to the firft and fecond compounded; but if the proportion have 
one {Rating dire^ and the other inverfe^ then the iixrh term, 
mud bear fuch proportion to the fourth and fifth com- 
pounded, as the firft bear$ to the fecqnd and third com- 
pounded, or as the fecond bears to the firft and third. The 
three firft terms form a fuppoHtiOn ; the two lalV a demand : 
one of the terms of the fuppofition being of the fame name 
with the number required, and the other two of the fame 
kind as the demanding terms. 

It is fometimes ufual to make two flatings in queftions of 
compound proportion, and to diOinguiih them into direA 
and reciprocal proportion ; we fhall give three methods of 
working all queilions in this Rule, and leave the reader to 
chofe that which he thinks beft^ but for our part, we always 
prefer the firft. 

1. Ruli. Let the principal caufc of lofs or gain, intereft 
or decreafe, a£lion or paifion, be put in the firft place. 

2. Let that which betokeneth time, diftance of place^ 
and the like, be in the fecond place, and the remaining one 
of the fuppofition in the third. 

3. Place the other two terms^ forming the demandf under 
their like in the iuppofitioq* 

4, If 


1 
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4. If the blank fall under the third term, the quedion 
belongs to the Compound Rule of Three DIreA. Ihen 
multiply the firfk and fecond terms togetheri for a divifor^ 
and the other three for a dividend^ the quotient is the 
anfwer. 

5. But if the blank fall under the firOand fecond terms^. 
the queilion belongs to the Double or Compound Rule of 
Three Inverfe. Then multiply the third and fourth for a 
divifor, and the other three for a dividend^ and the quotient 
will be the anfwer. 

EXAMPLES. 

I. If 240I. in id months gain 64I. how much will 6ot. 
gaiti in 6 months ? AnJ. 6L 

prin,C' time, gain, 

. 240 : 16 : : 64 of thus, by ijlattngs : 

60 : 6 Blanks* Here the blank falls If 240 : 64 : : 60 

under the 3d term 4 )64(i6 1 
240 X 1 6 =3 8 40 t he queft ion is dircft. ■^- 

divfr. 64 m. /. w. 

360 If 16 : i6 : < 6 AnC tf* 



384o)2304o{;^.6the Anf. 

or thuSy by a double Jiating : 
If 240 K^ ^ ^^ 60 


Divifor 3840 3^0 

64 


)23040(6 
23040 
Hxis Rule ii alfo performed by one continued bating. 

Rule. The ^third number from the left hand muft always 
be of the fame name or denomination with that which is 
fought for. Thofe two numbers on which the third depends 
mufl be the firft and fecond ; then place the other two num* 
bers in fuch order, that the fourth may be of the fame name 
or denomination with the firft, and the fifth of the iame 

T 2 namr 


—t 
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name with the fecond. Then multiply the firft and fecond 
for a divifor, and the other three for a dividend, and the 
quotient will be the 6th or anfwer fought, when diredt. 

£' ^' £' £' *"• 
The foregoing queflion 240 — 16 — $4 — 60—6 

16 


3840 64X60X6=23040 

zzzSJlnf. 

3840 

2. If a quantity of provifion ferve 1400 men for 5 months, 
at the rate of 14 oz. per day, each man, how many men 
will the fame provifion maintain for 8 months^ at the cate 
of 8 oz. per day each ? An/. 500. 

prin.c, time, gain* 
1400 — 5 ■ 14 14X8=112 a divifor. 

Blank *% 8 

1400X5 X8=56ooo for a dividend v 

therefore, Vt\° =50- 
Note. Here the blank falling under the firft term, flicws 
the queftion to be invcrfc. 

The firft method is fo general as to comprehend all cafes 
that come under the Compound Rule, whether Direftor 
Inverfe, Integers or FraAions; fo that queftions in this 
Rule, any how propofed,* may be readily folved thereby. 

3. Suppofe X40I. would defray the expences of 5 men, 
for 24 weeks and 4 days; how long would 12 men be in 
fpcnding 200I. at the fame rate 

Anf. 3 months, 2 weeks, 4 ^Vff ^^1^ 

4. If 14 horfes cat 56 bufliels of oats in 16 days, how many 
buihels will be fufficient for 20 horfes for 24 days ? Anf. 1 20. 

5. If 8 men in 14 days can mow r 12 acres of grafs, how 
many men muft there be to mow 2000 acres in 10 days ? 

Anf. 200. 

6. If lool. in 12 months gain 61. intereft, how much will 
75l.gain in 9 months? ^ Anf 3I. 7s. 6d. 

7. If a carrier receive al. 2s. for the carriage of 3 cwt. 
150 miles, how much ought he to receive for the carriage of 
7 cw^- 3 qrs. 14 lb, for 50 miles. Anf il. i6s. 9d. 

8. An ufurer put 75I. out to receive intereft for the fame, 
and when it had continued for 9 months, he received for 
principal and intereft, 78I. 7s. 6d. I demand at what rate per 
cent, per annum he received intereft ? Anf 6 pcrccnt% 

9. If 
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9. If a regiment of foldicrs, confiding of 136 men, con- 
fumed 351 quarters of wheat in ic8 days, how many quar- 
ters of wheat will 1 1232 foldiers -confumc in 56 days ? 

Anf. iS02ir\. 

10. If 40s. will pay 8 men for j days' work, how tnuch 
will pay 32 men for 24 days ? Anf 3 81. 8s. 

1 1 . If J ool. in » 2 months gain 7I. intcreft, what is the intc- 
rcft.of 571I. for 6 years ? Anf 239I. 16s. 4|d. 

12. If I pny Tos. for the carriage of 2 tons, 6 miles, what 
muft I p.iy for the carriage of 12 tons, 17 cwt. 17 miles ? 

An/, 9I. 2s. ojd. 

13. If 80000 cwt. of ammunition was to be removed front 
a place in 9 days, and that in 6 days time I find 4500 cwt. 
b carried away by 1 8 horfes, how many will be wanted to 
carry zvny the remainder in 3 days. A/tf, 604. 

14. If 8 cannon in i day, confume 48 barrels of powder. 
How m^ny barrels wilt ferve 24 cannon for 1 2 days at thac 
rate ? Anf. 1728. 

15. If a perfon travel 300 miles in 10 days, when the 
day is 1 2 hours long, in how many days may he travel 600 
miles when the days are 16 hours long ? Anjl 15. 

16. If 248 men in 5 days, of 1 1 hours each, can dig a 
trench 230 yards long, 3 feet wide and 2 feet, deep ; in how 
many days, of 9 hours long, will 24 men dig a trench of 420 
yards long, and 3 deep? An/, 288 5'/^ 

The following ^efiions are taken from Claris 

Recreations : 

17. A weight of lilb. laid on the flionlder of a man, is 
no greater burthen to him than its abfolutc weight ; what 
difference will he feel between the faid weight, applied near 
his elbow, at 12 inches from the flioulder, aiul in the palm 
of his hand, 28 inches therefrom ; ard how much more muft 
his mu Teles then draw to fiij^port it at ri^hl angles ; that is, 
have his aJm extended right out? An/ 24 lb. 

inch, lb, inch, lb. 

Solution, As I : It : : 12 : to 18T 12 f From the 
Again, As'i : if : : 28 : to 42 lb. wt. J 28 ( flibuldcrs. 

Confequeirtly, 42-— 18=24 lb. the -^/^ required^ 

18. A 
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1 8. A. ;|iDd B. are on oppoCte fides of a wood, 134 fathoitis 
dbout ; they begin to go round it both the fame way, at the 
fame inftant of time : A. goes 1 1 fathoms in 2 minutes, and 
B. 17 in 3 i the queftion is, how many times \viU they fur- 
round this wood, before the nimbler overtakes the flower ? 

Anf, 17 times by A. 16 times by B. 

Solution, As 2 : 11; : : 3 : 16? A. goes, while B. goes 17. 
then 1 7 — 16 J &. gained of A. in going 17 fathoms. 

Again, As 7 : 17 :: i to 17 limes round, gone by A. 
and i6i by B. theanfwer. 

19. If a lever, 40 effe£live inches long, will, by a certain 
power thrown fuccef&vely thereon, in 1 3 hours raife a weight 
104 ^^^9 in what time will two other levers, each 18 eflPedtive 
inches long, raife an equal weight 73 feet; the force of 
firaight levers being in a direA proportion of their lengths ? 

Jlnf. 10 hr. 8 min. 20 fec« 


CHAP. XIIL 


VULGAR FRACTIONS. 


A FRACTION is that which cxpreflcth a part or parts of 
a quantity, and confifts of two terms, called its Denominator 
arid Numerator ; the firft denotes the number of parts into 
which the Integer is divided, and the other, the number of 
fuch parts as are contained in the Fraftion. 

Fraflions ^rc proper or improper yftmple or ccmpcund. Proper 
Fraftions have their numerators lefs than their denominators $ 
thus § and i are proper Fra<ftions. 

Compound Fraftions arc Fra£Uons of Fractions ; thus, 
i of I and ^ of I of | are Compound Fractions. 

Improper Fractions have their numerators equal to, of 
greater than their denominators: thus, |, ^ and f are 
improper Fractions. 

A number is called mixed when it is integral and fraftional^ 
as 2 1 } that is, when it confifts of a whole number and 
fraction, as 64, &c. 

The 


J 
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The common meafure of two or more numbers, is a num- 
ber which divides or meafures them both without 2, remaia- 
der ; thus, 3 is a common meaiure of 9, 12 and 21. 

^nd'hoW the gnsiteA^ommoix meafuic may be found, fee 
Euc/y, Vll.Pro. I, 2, 3. 

^ Proh I . To iind the greateft common meafure of any 
two numbers. ' 

Ru/e. Divide the greater by the lefs, and the divifor by 
the remainder, and To on, till nothing remain, and the laft 
divifor will be the greateil coinm9n meafure required. 

Note, If the laf^ divifor happen ta be unity or i, then 
are thofe numbers prime, and are already in their lowed 
terms. 

tT This rule has been largely Indftedon ; page 123. 


I 

2 

5 

4 

S 

6 


Find the greateft com. meaf. of 30950 8c 1 2oo8^« 1 238. 

10138 & 10686. 274* 

194928 & 215364. 1572. 

4845 & 8265. 285, 

4628 & 9968* 356. 

10539 & 18736. 117 1. 

122755 & 227580. 18965. 


Pr^. 


* VAKTICOLAH RULES. 


I, Aoy number eiuiing with ao eveo number, or a cipher, majr be divided 

hf %* 

%, Any number ending: with 5 or o, if divifible by 5, 

3. Any number is divifible by 3, if the (bm of its digits be fo : tbos, 41^ 
U divifible by 3 ^ becaafe 13, which is the i«m of 4, 1 and 7» iifo. , 

s;(AMPtii. % 

T76 3Fo g 

IfTT T3f 

4. If there be any cyphen at the end of each, cut off as many 'as are 

f poiq^oD to both. 

vxAMr&ai. 
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REDUCTION OP FRACTIONS. 


Prob. 2. To reduce a FraAion to the loweft denominationjt 

RuU, Find the grcatcft common meafure, hj which 
divide the numerator and denominator, the quotients are 
the Fra£^ions in their lowed denomination. 

Com. meafure, AajvserM^ 


8. 
9 

lO, 

II 

12 

13 
J5 


Reduce 


I '55 2 3 

9 144 

I fl 90 

I O 5 .1 9 
' 7 8 7 1? 

C « 7 9 3 7 
? $ I- «) 8 8' 

1 « « 4 .% a 4 
4 4 2 3.^ 


to the lowed terms. 1847 
. 185 

1 142 

378 

■ 1171 
/ 

1572 

497 


V 
TT 

a 
1* 

?• 
5 

y 
9 

2^793? 


When the numerator and denominator do each of them 
end with cyphers, ftrike off an equal number of cyphers in 
both, and the remaining will be a Fra£lion of the fame TaluCj 
vhich may be i^educed to its lowell terms. 


EXAMPbES. 


16. Reduce 

17. 


t oooo 
5ybo6 

420 


to its loweft terms. 


A/fvatn^ 


19 


When 


EXJIMPLES. 


200 

3 2fb' 


20, 


t o 


T8 00 b""" r a "^J 


5. When ' any number which is cxpreflcd by feveral others, t»ith tha 
figpa of Addition or Siibtrad^ion between them* is to be divided by asy 
number ; then all the parts of it maft be divided by this number i 

6. But if the given number be cxpreffed by orders, tvi'h the fign of 
MuiupUcation between ihem, their produS only muft be divided • fo 


7X^X6 


1X6 


iXa 


«x» 


And in this cafe, whm the fame number is in both the numerator and 
4eucmlnAtora it may be left out of them. 


REDUCriOK OF FRACTIONS. I45 

When you diicern any number will equally divide both 
humcrttor and denominator^ you may abbreviate the Frac- 
tions thereby. 

18. Reduce yVs ^o '^5 loweft terms. , /^* 

ip. ■ ■ ' ' 3 7? ' ■ aV 

Pnb. 3. To reduce compound Fraftions to fimple ones, 

Ridh. Multiply the numerators together for a nciy nume- 
rator, apd the denominators for a new denominator. 

T0 reduci a FraBipjt iQ its lowift iirms, by the loft Pr§b. 

Rule. When it can be done, you may cancel the Frac^ 
tions, by dividing the numerator and denominator of any 
two terms by the lame number, and ufe the quotients inAead 
thereof. 

Aafaerr, 

.26. Reduce § of |^ of ^ of J to a fimple ^raftlon, ,*r* 

21. '—J of I of I of* ■ ' - • /j.' 

22. f 0f|0f|0f »Qf « /;. 

23. I of I of J- of t\ ■ - J.* 

24. |of Jof^ofiof ^of;of/yofrVv' 't?^^- 

VOt.X. . V Vroh. 


N. B. But inftead of writing down the whole PraAioD.aQe,w, after cwery , 
divtfion in the abbreviation, as ishere done in the Uft example in 5 difterent 
values, one after another, in the whole length of the line ; the (horteft 
method, and which is confUntiy pradifed by thofe who b4ft knc^w th« viUue 
and ufe of this pare of the abbreviation, ia thus t whatever numbecs ^r^ 
abbreviated, or which cancel one another, draw a fmall line through thein 
with the pen, and place th^ quotients of the numbers above them, or below 
them, accordinjir as they are in the numerator or denominator. So the fore- 
going FraAion being here again written down, d^fli or draw a fmall line 
through the twu fevens, bepaufe they cancel each other 
as being equal ^ then dafli the 3 and the 6, and write ^ 

the quotient % below the 6; next dafli the 8 and the z, 4 

writing the quotient 4 above the8;laftly, dafli the 4 and 7X^X$X*o 

the other 2, writing the quotient i above the 4 ; there ' *' J "t * ^9 ' 

being then ho more figures to divide by ; multipl/ to- 7 X*X^ 
gether tfie riiiftbers 2 and i o, which are not daflied, and a* 

the produdi 20, is the value of the Fradion required ; and in this m«naef 
kc the pupil be exercifed in many cxamplei in thi» Rule till he is perfedb 

iu 


/ 
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Prth. 4. To reduce mixed numbers to improper Fractions. 

Rtdi* I. If the whole number has no affigned denomi- 
nator, an unit fubfcribed underneath^ muft be the denomi- 
tiator. 

2. If the whole number has an afiigned denomina- 
tor » then mlkltiply the whole number by the afligned deno- 
minator, and the produft will be the numerator to the 
affigned denoitiinator. 

3- If the whole number has a FraAion annexed, multiply 
the whole number by the denominator of the FraAion, and 
to the product add the numerator^ which place over thedeoo- 
minator* 

EXAMPLES. 
♦ Anfmeri. 

25. Reduce i4, 14 and 110 to Fraftions* V V* smi 'f* 
a6. ' ■ ■ 30 to a FraAion, whofe deno« 

minator (hall be i r. 
27. Reduce 2^ to sin improper Fra&iom 

%^ S? • 

29 8; 

30. i;^ • ^ — - V 


4 %• 

"k 5 

I 7 

r 
3 7 

S7 


Prob. 5. To reduce an in) proper Fra£lion into it» equi- 
^lent whole number and proper one, that is, into a whole 
of mixt number. 

Rule, Divide the numerator by the denominator, you 
hdve the equivalent \ under the remainder (if any) fubfcribe 
the denominator*. 

EXAMPLES. 


in it, because it ii of the greateft ufe of any, by abbreviating all Arithme- 
ti Al operations, wherever Multiplication and Uivifion are concerned. Where 
this method it deviated fr<vn in any of the following pages of tfaaa book, it 
i^done only to avoid the trouble of ezpreffing theft qperatMOi pffop«rk in 
print. 
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'47 


EZAUPLBS. 


3»' 
32. 

33 
34- 
3S- 
36- 


Reduce V ^^ ^ mixed or proper Fraction. 


738 
Tff 

« 97 

TT 

30 

^^ 

33 

32«3 
87 


41 
41 
4^ 

39n 


Prob. 6. To reduce Fraftions of different denon^inators, 
to Fractions of equal value» that ihall have one common 
denominator. 

Rule^ Multiply each numerator into all the denominators 
but its own, for new numerators, and all the denominators 
continually for a common denpminator. 


EXAMPLES. 


37. Reduce ^» ^^ and 


7 

T5 


3 


X X 


to a common denominator. 

and ^\ 
3X12X10=360 

440 

And 4X12X10=480 common denomipator. 


Firft, 


{3XI2XIP=: 
iiX4Xio=i 
7Xiax4=; 


Anf. 


3 tf o 


440 

789 


33« 
98ff 


38. Reduce i» |, | and | to FraAions 
having ope common denominator. 

39. Reduce ^, ^^ f» /^ to a com. den. 

40. Reduce I , ^^^i and I ■ . 


AMpwen. 


144 19s 340 252 

a40 540 5 7<J 420 

r^tf 775 775 r^o- 

900 «70 740 7«0 


Pr0^. 7. To reduce Fractions of one denomination to 
thofe of another, retaining the fame value. 

Rule, If the Fraction given is to be brought from a Ie(s 
to a greater denomination^ multiply the denominator by the 

17 2 parts 
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parts contained in the feveral denominations between it and 
that you would reduce it to^ for a new denominator j, which 
pfdced under the given numerator* Will give the new Frac- 
tibn, which reduce to its loweft terms. 

2. If the Fra^ion given is to be brought from a greater to 
alefs denomination, th^n multiply the numerator in the fame 
manner as you did before the denominator^ and place it 
over the given denominator, and it will give the new Frac- 
tion^ which alfo reduce to its loweft teraVs. 


EXAMPLES. 

4i>fcJ Reduce ^ of a penny to the Fra£^lon of a £. fterling. 
I of t'i of 5'^= , /^jj the An/, required. 

42. Reduce ^ of a penny to the Fraflion of a 
^.fterling. ^J^ 

43. Reduce | of a dwt. to the Fradion of a lb. 
Troy 


44. Reduce ^ of a lb. Avoirdupois Wt. to the 


4 — I 


Fraction of a cwt. y J^zz^J.^ 


3 o ? 


45. ReUuce. | of a penny to the Fraftion of a £. 

46.(hJ ,-iofadram .. cwt. '^ tttYs^. 

47. ■ T2 of a gallon » hhd. ^W. 

48. — : ^°ofaminutc j day^ ij^v 

49.* 7s. 3d. ■ ■ £. fterl. 

50. 17s. 6d. ^ — £. 

^i. . 13s. 4d. ■ — 

^a. mm 6' :L ^ crown. ^'g. 

^2. ■ 8d. ■ ■ ■ guinea 

^•4. ' 3s. pid, ■ " — — 


2 9 


7 

iff" 

t 

3" 


9 
5y3* 

I 


'A 


5j;. Reduce 


OJ Thus "js. 3d.=87«ndil,=:240 .•. ,yj^ = *| thcfmc, rcq'4. 
^^^ * T?XTO<?TT=TT?'?Fff the EDfwer required. 
•Ti^»*> -gXaoXia = TA3 the jDfwcr required. 


55 
57 

59 
6o 
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2 

7" 

4 

7' 


Reduce i qr. 141b. to the Fra£Uon of a cwt. 
■ ^6 gallons — — hhd, 

2 feet, 6 inches ■ ■ ■ yard. !• 

2|d. fhillkig. 

— 3 qrs. 2 nails ■ ell E. 

— 15s. 2d, ' ■ guinea. 


r I 

7 
T5' 


Here follow examples anfwering tbe fecond fart of 

the Rule: 

<5i. ^^ of a pound to the Fraflion of a 

fhilling. 

62. ■ /y ■■ ' ■ ■ ■ penny. 

63. I ' ■■ ■■ (hilling. 

(54. ,J^ of a lb. ■ ^ ■ cwt. «f. 

65* — — — /jjofaj^, ■ — /hilling. / 7s. 

06. ■ ■ -^^ of a cwt. ■ lb. J^v 

^7. TTT^ft-rT "~ J dram. |. 

68. yV^ <^f ^" ^*^^' *-"^ gallon. ^*, 

<jj. _ 73'j^ of a day ■ m minute. 


30 

7 • 

30 


I o 


Prch. 8. To find the proper quantity or value of a 
Fraction, in Money, Weights and Meafures. 

Rule. Multiply the numerator of the given Fraftlon, by 
the parts contained in the integer to which it belongs ; then 
<]ivide that produA by the denominator, and if any thing 
remain, reduce it to the next denomination left, and divide 
again by the denominator \ thus proceed to the lead deno- 
mination, and their qaotienis placed in their ord^r^ will be 
the anfwer. 

EXAMPLES. 

70. Find the value of ^ of a £. fterling, in nuinber| of 

Inferior denominations. 

• I • • • 


'SO 
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71 
7a 

73 
74 
75 

77 

78 

79 
80 

81 
$2 


3 

ao 

— s. J. or ihus t 
8)60(7 4 Jof V=V=V=7s- <S<1. -^«'. 

■ 

4 

12 

— d. 

S)48( 6 
48 

Jbtfwers. 

Reduce | of a {hilling to its proper value. 

f of £. ftcrling 1 4s- 3 y- 

r- I of 3L I as. ■ 2I. 178. 7^d« 

*ofaj^. ■ I5«* 

■ I of lb. Troy to its proper quantity 7 ot. 4 dr. 

90Z. 2fdr. 

3 qrs. 141b. 
2 qrs. 3^ nau 
6 fur. 16 per. 

ar. 20 per. 

54 gall- 

aw.ad. iph. lam. 


7af 


Avoirdupois Wt. 


* _ 
r — 

I of a cwt. 

I of an ell £• 

^ of a mile 

I of an acre 

J of an hhd of wine 

I of a month 


Trok. 9. To reduce Mpney, Weights and Meafures into 
fra£lions. 

Rule. Reduce the given quantity to the loweft name 
mentioned, for a numerator \ under which put the number 
of thofe parts contained in an unity of the integer, for a 
denominator; then reduce the Fraction to its loweft 
terms. 

SXAMPLES. 

83. Reduce 6s. 8 id. to the Fraction of a ;^. fierling. 

6s. Sid. 


i 


REDUCTION OF FRACTIONS. I5I 


/. d. 


5 8i 

t 

12 

20 


— — Atif. iJ i IS the Fraftton rcq^. 

80 2b 

2 12 

liSi . 240 

2 

'480 

84. Reduce 4^ te the t'raAion of a (hilling. \ 

8j. . — u p oz. 2* dr. to the ^'raftion of a lb 

Avoirdupois Wt. 

86. ■ 3 qrs. 141b. >■ cwt. {< 

87. 7 oz. 4dwt. — — lb. Troy, f 

88. 2 qrs. 3^ nails — — -fe. ell. $ 

89. 6 fur. 16 per. ■ ■ ■ mile* 

go, " 2 roods, 20 per» ■■■ ■ ■ acre. 


• 


4 




r 


j^i. ■ 54 gallons ■ hhd. Wine J. 

j2. — — — 2 w. 2 d. 19 h. 1 2 no. — month. |* 


CHAP. XIV. 
ADDITION OF PRACTIONS- 

Prot. f. To add FraAions together having different 
denominations. 

* Ru/e. J. Reduce the -given FraAions to a common d^o« 
mtnator, by Proi, 6. in Redudion. 

2. Add 

* Fra(9ioiiff, before they are reduced to a common denominator, are 

entirely dI0imilar, and therefore caiiuoc be incorporated with one another; 
hut when they are reduced to a common dv.ttominator, and made parts ot 
the fame things, their fum or difference may then be as properly expreffed by 
the fum or difference of their numerators, as the fum or .difference of aiky 
two quantities, whatever, by the fum or difference of their ij(idividuals; 
whence the rcafcn of Addition aad Subtraction of Vulgar Fradions i« 
manifeft. 

I 
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2. Add all the numerators togetl^er for a new numerator, 
under which fubrcribe the common denominator ; and if it 
is an improper FraAiop, reduce it to its proper terms, hj 
Prob. 7. in Reduction, and you have the fum of all the 
Fractions. 

EXAMl'L^S. 

t. Add land * together iJ+il=|? or i,V Ans. 

ft 

Anftvtri* 

6. Add f , J, i and -^ 

of J I J. 

T - I 5 and 5 • ° * 

I 5 7 and * * -2't* 


Anftoera, 

«. Addi. «, I i-|. 

• — jf |> ana y i,^. 

S - 4 5 « 3 

. T» ?J 7* ff 

and 8_ • i 4 7 7 


Prob* 2* To add mixed number$9 

Rule. Reduce the PraAions to a common denominator, 
if they have not one, and add Ihem together (by Preh. i.) 
and annex thehr Turn to thcfum of the integerf . 

EXAMPLES. 

TO. Add 4i and 17! together, i+izrj+f = '/mj, then, 
4+ 1 7+1 1=22 J the Ans. required. 

^ . Apfioers, 

11. Add 57, 7 J and 15 together. 28 j. 

12. 5|, 6J and 4!-. ' 17!. 

Pro^. 3. When the given Fraftions are of fevcral deno- 
minations, 

Rule. Reduce them to one denomination, f by Prob. 9. 
of ReduAion) then add them together as before directed, and 
you have the anfwer. 

EXAMPLES. 

13. Add f of a j^. to' | of a (billing* 

J of a ^.=1158. and |=:iod. therefore 15s. lod. xhtAnu 

14. Addl 
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14. Add i of a penny and | of s pouQd. 13s. 4id. 

15- iof a lb. Troy and J of an oz. 901. 3dwt. 8gr. 

i<fc ^ofa ton and I of a lb. t6cwt. oqr* olb. 1302. 5}d« 

i of a yard and f of an inch. 6 inch. 2 b. c. 

|ofamileand|ofayd Eng. 6far. 26pe.4yd.1f. 

I of a weekand \ of a month. i m. 6 h. 

2a — i^ I of an hour and | of a week. 4 d. 9 h. 45 m, 

21 fof 12L +4f+T0f /ejofa^^.+l. 9I.8S. Vjd- 


17 
18 

19 


CHAP. XV, 


SUBTRACTION OF FRACTIONS* 


RULE. Redace the given Fraftions to a common deno- 
minatori if they have not one akeady ; then fubtraA the 
lefler numerator from the greater, and place the remainder 
over the common denominator. 

♦ When the lower Fraftion is greater than the upper, 
fubtradllhe numerator of the lower FraAion from the deno- 
Kiinator^ to that difierence add the upper numerator, carrying 
I to the units' place of the lower whole number. 

EXAMPLES. 

Cafe.l. 

1. From 4 take ». 3X7=21. ;X4=M then from |J 
take iS=i J and 4X7=28 com. den, the Anf. 

VOL. I. X a. Froto 


* N^t. If you cannot difting^ifli tbe greater of the txm Fradioiit, that 
Ibe nnmenitor of which being multiplied by the detiominacor of the •the* 
Fndion makes the greater number, is the greater fra^ieo. 
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Jbifwers, Anpwtrt, 


I I 


3. From I take 4 of |. 

3- 5|— -tV 4! J 

4- 3 3 - 3^ «4 


5. P¥om U take *. of f . ^ 

6 - '4 - 7 3 1 

" T7 TT' TFT 

7.— 12— fof |of**Il|J 


3. When the Fra£tion$ are of federal denomiaatioDS, 
deduce them to their proper quantities^ (by Prob. 7. of 
Redu€tioh^) and fubtraA as before. 

Gj/t II. 

8. From | of a (hilling take I of a penny. 7^d. 

9. — — J of a cwt. take i of an oui^cc. 1 qr. 91b. 40Z. 9 jdr. 

10. — «— I of a yard take | of an inch. 2 feet, ^\ inch. 

11. . ■ I I of a day take | of an hour. 7 ^- ^5 i^'i°* 

12. -— ^ofatontake|ofalb. 15cwt.3qrs.27lb.20z.10ld. 


CHAP. XVI. 


MULTIPLICATION OF FRACTIONS. 

* RtJLE. I. Reduce compound FraAions to Ample 
ones, (per -Prtf^. 2.Rcduaion). 

2. Bring mixed numbers into improper Fraftions^ (per 
Frob. 3.) 

3. Multiply 

* Multlplicatlotiybja FraaioD, implies the taking fome parfc or parts of 
the malttplica&d, aod therefore may be truly exprefled by a compojuodl 
yraiftioo,- thus : 

^ multiplied by | is the fame as } o^ 5 

^d as^ the diroAioos of the Rule agree with the method ahvady given, to 
xeduce tbefe FradiMis to iimpk opesy it is ihcwa to be right, ice ttiorc of 
this, fagc t4S» 
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^55 

3. MttUiply the numerators together for anew numerator, 
and the denominators for a new^denominator, and reduce 
them to their loweft terms, and it is done. 


V 


EXAMPLES. 

I. Multiply 1 by f 

. 3X3=90001. 4X5=20 den. 




Multiply 


Amfamt. Multiply Jlufwcri. 

»• r 

byf. 

»4 

'7 

II. 5* by6i. 37 J. 

3- 48} 

by »3l- 

669A 

12. 37 J by3|. 142tV 

4. 430/8 

by i8f. 

79353I 

«3' »9A by «7tV338HI 

5* ST 

by 1 of 4 

off- i^ 

14- 3Slf byii?».446Jt 

6 r% 

bylofloff 1 

15. 21* by3iiJ.92§|J 

7. « of 1 

by 1 of J 

I 

16. iof j: by 16. 2 

8. iofj 

byf. 

I 5 

17. T?jof3^by8. i2i 

9- 5y 

«>y|. 

4JJ 

,8. J of J byf 1 

!•• 34 

by|. 

16 

19. |of^ by 11 J. 2|i 


CHAP. XVII. 


DIVISION OF FRACTIONS. 


FROB. I. To divide a whole, mixed, or fradional 
number, by a Fra^ion or mixed number. 

Rule. Prepare the terms as in Multiplication^ (if they 
Inquire it) by ihe rules in Reduction. 

2. Multiply the numerator of the dividend into the deno- 
minator of the dividing Fra^ion, for a new numerator, and 
multiply the other numerator and denominator together, for 

X 2 a new 
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a new denominator ; or^ invert the divifor^ and proceed aa im 
Multiplication* * 

EXAMPLES. 

I. DiTide /, by | 5X9=4; num. 3X2o=:6o den. 
then JJ=ithe-rfi*/. 


u before. 

MT «««wv«fc«i 


• 

Divide 


4^'wn». 

Pivide 

4U{vKr$* 

1. J 

by A. 

Ah 

II. 7 

bysj. If 

2. \% 

byf. 

% 

I a. ?5* 

by 5- • St5 

3- A 

by*. 

t'. 

•3- 34 

by3j. 9 

4. V 

by|. 

XI 

>4.^ ij^- 

by »5. »*T 

J- i 

by y. 

t'. 

15. 10$ 

^y 6|. id 

6. Jl 

by|. 

f 

161- iigj*^^- 

by 8. i4f| 

7. ^ 

byf 

i? 

17. t5 

by 3i. 7U 

St > 

bys- 

3 
TIP 

i«. j>f 

by 1 1- % 

?. * 

by?* 

3 

19. 100 

by4;. aoJJ 

IQ. 5 

by y\. 

• 

7y 

ao. 4? 

by 34- 'H 




• 


CHAP. XVIIL 


THE RULE OF THREE IN FRACTIONS. 


THIS Rule differs in nothing froip the Rule of Thr^e 
DireAi already treateil of, but that the operations in that 
were performed by whole numbers^ anfl in this, by broken 
numbers or FraAions. 

Kuh. 

* The reafofi'of performing Di^fion by Mqltipllaitian, may be ibewn 
thus : Suppofe it were required to divide ^ by | dqw \^%\a maniTeiUy 


ioil 


or 


4 « a 


but f = J of 1 ; therefore, 5 pf », or * muft be cop* 


tained 5 timet ax orten in 7 as i iBythat u, — ^ the Anf. which is according 


4 H « 


to the Rule, and wj/l anfwer m all cafes. 

jV«/«. a Fradion \% divided by an integer, by dividing the numerator by 
it, if poflibtc } but if iiiivillnot ezadly divide, then multiply the deuomir 
|iat«r by it* 
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Rule. Reduce the numbers as before dircftcd in Reduc- 
tion, ftatc the queftionf as in the Rule of Thrcr, in whole 
numbers, and inTcrt the firft number or term in the propor- 
tion, then multiply the three terms continually together, and 
the produft will be the anfwen 

EXAMPLES. 

I . If I of a yard coft. J £. what will A of a yard come to at 
that rate ? 

If 5 : I :: /, then per Multiplication j^-^^=||; 
' oriI.=i5s. 

Ait/wers, 

£. /. d, 

2. If f of a yard coft | of a j^. what will |J 

of a yard coft? 14 8 

3. If I of a yard of lawn coft lis. 3d. what 

will 10 j yards coft? 7 15 o 

4. What will i cwt. come to, if 6| cwt. 

C6ft2ljl I 12 2| 

5. If I lb. of any thing coft jis. what will I 

come to? 4 7s- 

6. How much will J cwt. come t0i at the 

rateof I54per cwt.? * 3 '^i 

7. If 4 ell of Holland coft ^1. what will I2| 

'ells coft at that rate ? 7 o 8 J 

8. If 3 yards of broad cloth coft 2f1. what 

will 105 yards coft ? 9 I2 o 

9. If I lb. of cochineal coft il. 5s. what will 

J6/5 lb. come to ? 45 ^7 ^ 

10. If I yard of broad cloth coft 15 Js. what 
wrll 4 pieces coft, each piece containing 

271 yards ? 85 6 8 

1 1 . Bought 3 pieces and i of (ilk, each con- 
takiing 24 1 ells, at 6s. old. per ell, I deiire 

to know what the whole quantity coft ? 25 17 2\\ 

1 2. A merchant has | fliare in a ftiip, and 
iells I of his fttare for 171I. what is the 

whole ftiip worth ? f 380 o o 

13. If ^^ of a piece of land be let for 273I. 
2s. 6d. how much will the rent be of the 

^'^ part of it? 227 12 I 

14. At 
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14. At f per cent, per annum, what is the 

«^i|:fft 0/2731.155.? - 8%7 II J 

15. Wh^t docs the commiflion of 530I. as, gd. 

amount to, at 2s. 6d. per cwt. ? 133*'^ 

1 6. If I lb. of any thing coft i a^d. how many 

lb. can I have 36I. 17s. 6d. ? 722|^ lb, 

17. How much will \\ lb. Troy come to, if ' ^^ " 
i of a lb. coft 19s, 6d. i 2 13 ^i 

^eftions for Exercife. 

18. What is that number, to which if /g of ^of -tt b« 
added, the total will be i ^ AnC^^^^^ 

19. What number is that, from which if you dedud the ' 
,V of h and to the remainder add ^\ of *i, the fum will 

20. What number is that, to which if you add y\ of I3 
more ^V ^^ 27, and from the total fubtradt ^ of yi Icfs § J 
of 1 i the remainder will be 8 ? An/ 6^^ 1 t 

21. What is the number, which, if multiplied by | of J of 
2i, will produce no more than i i jinf. ' «8, 

22. There n a number, which, if divided by '•« of y* 
will quote 9 1 1 ; pray what is the number ? Anf. ^ll. 

23. A pcrfon making his will, gave to one child |g of his 
cftate ; to another ^^, and when the legacies came to be 
paid, one turned out 540L los. more than the other: what , 
did the teftator die worth ? An/.. 153 81. 12s. 1 1| \\^. 

. 24. In diftrefs at fea, a fliip threw out 17 hhds. of fugar, 
worth 34I. per hhd. the worth of which came up to but J of 
the indigo they caft overboard, befides which, they threw 
out 13 iron guns, worth i81. los. apiece; the value of all 
amounted to ^ of ^^ of that and the fliip and lading ; pray 
what of the value came into the port ? Anf. 4337I. 15s. 6|d. 
25. A father dying left his fon a fortune, ^\ of which he 
ran out in 6 months, f of the remainder held him a twelve^ 
month longer, at which time he had bare 348I. left; pray 
what did his father bequeath him i Anf. 1 284I. 1 8s. 5^ /j, 

$clufhn* 
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Solution. Firft, || — A=t7 '^ ^^ ^ months' end ; diea 
^ of tI^^H ^^^ T^*~H=7ff ^^1^ °^u^ ^ equal to 348I. 
.left; then, as *| : ^^^ .. js q^ , 101284!. i8s. sijj^ 

^\ 26. A younger brother received 2aool. which wasjufty', 
of his brother's fortune, and 3 J times the elder's money was 
jt as much again as the father was worth : what was that i 

Anf. iioooU 

Solution. As ^* : 1 200 :: J5 or 1 to 5280I. brother's 
fortune^ and 5280X3^=16500; this divided H=iiooo 

th« Ans. required. 

27. How manyftoncs, of i| foot long, ^ foot broad, and 
I foot thick, are equal to 50 ftones, of 3i feet long, 2i feet* 
broad, i^ thick? Anf. 5717* 

18. A father devlfcd |^ of hts eftate to one of his Tons ; |$ 
<»f the refidue to another, and the furplus tohisreliA for life; 
the children's legacies were found to be 257L 3s. 4d. different, 
what money did he leave the widow the ufe of ? 

Anf. 5341.28. 7|J^d. 

Solution. His wholceftate ||— |5=J| then |4 of J|=J5|^ 
the youngeft fon's part, and |i+JJJJ=|J||zrboth fons* 
ihare ; th«n from |||| the whole eilate, take $}|;=||^^ 
widow's part, §?'-'7||^=Ulv ^^^ difference of the Tons 
Ihare, then by rejeAing the common denominator, we (hall 
have the following proportion. As 1156 : 257I. 3s. 4d. :: 
2401 to 534!* 2s. 7^1^ the Anf. 

29. li J of ^ of J of a Ihip be worth J oV\ of \\ of the 
cargo, valued at 1 2000I. what did both (hip and cargo ftand 
theownerin.^ Anf 15223I. 8s. iQ|?Jd. 

3a If a wedge of gold, weighing i7^lb. be worth 679*1. 
what is the value of i /j grains ? Anf 2d. 

Solution. 174 lb. =1003 88^ grs. then, 
As 757Vr5 :''%^**' :: ;| to 2d. the ^/f/ required. 

3 1 . A man dying gave to his eldeft ion | of ^ of his eftate; 
to his fecond fon, y of i, and when they counted their 
proportions, the one had 40I. more than the other; the 
remainder wiis given to the wife and younger children : how 
much had each ? ' 

AnJ. The eldeft, 1 col. the fecond^ 6q\. and the wife and 
younger children, 440U 

Solution. 


l6o THE RULE OF THREE IN FRACTIONS.. 

S0/uts$n. I of J=i J and ^ oti^r^^^ 

nu. com. den. 30. 

Second,^"' ^IZl } ^^ diflfercncc of ftms* Iharc, 40L 

Sum of fon$' /, Oiare. From \% take i^f^W and 
by rejeAiog the com. den. we have this proportion : 

As 2 parts : 40!. : : 5 parts to fool, eldeft fon's (hare. 

Asa parts : 40I. ; : 3 parts 10 60I. the &cond Ton's fliare» 
and As 2 parts : 40L : : 22 to 440I. wife and younger 
children. 

. 32. In the year I wrote this, if to nay age you add f, J, « 

thereof, with | more, 
The number 74 will then be had. Ingenious youths my 

age explore ? Anf. 36 years. 

Solution* Soppofe his age i then from 74 

C i take oj 

To which add ^ ^ •*.»« 

T 73t — T 


2j'b=U then I? : 3|s .. j ^^ ^g^ 

the^i^ 

33. A, in a fcuffle, feized on § of a parcel of fugar plumbs ; 

B. catched \ out of his hands, and C laid hold on ^^ more ; 

D. ran oflF with all A. had, except 4, which E. afterwards 
fccured flily for himfclf ; then A. and C. jointly fct upon B, 
who in the conflift, fcattered \ of what he had, which were 
equally picked up by D. and E. who lay perdue : B. then 
tacked down C.'s hat, and to work they all went anew for 
whit it contained, of which A got i; B. i ; D. ?, and C. 
and E. equal (hares of what was left of that ftock ; 13. ftruck 
I of what B. laft acquired, out of their hands, they, with 

I difficulty recovered | of it in equal (hares again, but the other 
three carried oflF ^ apiece of the fame; upon this they all 
called a truce, and agreed, that the \ of the whole, left by 
A. (hould be equally diyided among them ; how much of 
the prize, after this di(bibution, remained with each of the 
competitors ? 

Anf. A. got 2863; B. 6535 ; 0.24385 D. 10204 J 

E. 4950. 

Soluikn. 


THE RULE OP THREE IN PRACTIOKS. l(Jl 


|. of 1=1 B.'s "^Pirft acqaifition. 

3 

T3 


Solulion. , J ^ ^ 

and A of 1= 5 C's J Their fum ,% 
then »— /g=5J=,V5 left 

Jt of ||=;^'/e5 E.'s firft acqaifition. 
Alfo, t4— *Va=Ti\ D.'s ; thus elided the firft heat. 

Again, i of J=| B.'s > 

Retained, ^ C.'s f part at the end of the fctond 

and ,7^+Vs=;il D 's f fcufflc- 


Proceeding i of f — s's A* * I 

^ of \-r'r+'g = tV^ B-'s 
« of |=A+^|| = in D.'s 
Then ,'5-f t's+/t=*V^ 'o be-from 
C's. Thus \—%ff^fs an'l 4 of ^ c.'i 

And rV/s+sViff 
A. B. 

+J of ,'^ - = 


part of the 
third fcuffle 


17 9 E. S 


Further 
Then 
Alfo 
And 


' -i- ' — ' and 
.^^ of j^^ 

Aof 

8 ^f^S + Z^S 


'7 -4-i 


of 


of /^=/5 jofthy A.andB. 

A/sA 
B.'s I Part 


i of 7 -U'Zi. 


8 

X 
8 


of 7 4- « 7 9 
O* ff5T^T?ff5 


5 I 

<54 9 , 

14/7 

T 5 7 9 
T53F5Ffir 


of 
C.'s [►the laft 
D/s I rcuffle 
E.'s-' 


Then 


5 » -I- ' 
«49 _L. T 


15 

3 « 3 4-1 


f 4 I 74- » 
TTI5 » T 

15 7 9 4. I 


T 

r 

TT 

I 


«8^3 

«3 3 5 
57 5 85 

S438 

10294 

4950 
5^ 8 ff 5 



Part after the 
fcuffle 


Ahs» 


So that if thenumberoffugar plumbs were i6iiQi 


=26880 in all. 
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Or 
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l62 THE RULE^OP THREE IN FRACTIONS. / ' 

Cr thus : 

A. having laid on | of the whole parcel, B. caught | of ic 
from him, that is, k of the whole ; C. at the fame time, 
feized on ^^ of the fame, anfwering alfo to j of the whole ; 
D. ran off with what A. had left, fave ^ of the fame; A. 
originally poffeflcd 5, after B. and C. had fcrved themfelves, of 
7^9 and /g, had only j^^ left of which was carried off by E. \ 
this ^ or yVg, taken from his yj, leaves ^Vs for D/s part 
of the fcuffle ; and thus ends the firft heat. . 

B. having gotten i as before, is attacked by A. and C. 
together, who make him drop i of them, or ^ ; this was 
equally picked up by £. and D. that is, by each, y^, B. ftill 
retaining ^ himfelf ^ and thus ended thefecond heat. 

B. then kicked over C.'s hat, wherein was i of the parcel 
poured out at firft ; of this, A. got |, B. ^ and D. |, together 
^Vs* leaving C. and £. equal Ihares of the remainderi ^j^, 
that is to each ^y^ ; and fo ended the third heat. 

D. then kicked down | of what A* and B. had laft 
obtained, viz. ^^^ of which | is |, and of which they are 
faid to recover | between them, is j^^ per man, and C, D., 
and £. got each ^ of ^\f or ^^^ a piece more, the remaining 
i faved by A. and B. in this part of the cbnfliA, viz. | of 
7„ and B. i of y'y was feverally retained by each of them $ 
and thus ended the fourth heat. 

The original ^ at firft miffed of by A. is agreed to be 
equally divided among them, that is, to each competitor the 
items which when collected together, belonging to each^ will 
aflign the part they feverally gained of the prize, which will 
run thus: 

which added together^ make the whole quantity or i. 

The firil anfwer fuppofes the whole number to be 26880 and no fuch 
foppofition in thre queftion ; the real anfwer is found out laft, being the Icaft 
multiple. 

34. Agentleman dying lefthis wife pregnant, and an eftate, 
valued at 9875I. 15s. 6d. ; ordered by his teftament, that 
if his wife fhould be delivered of a fon, | of the fntune 
fhould go to him, and the reft to the widow; but if a 
daughter, the widow fhould enjoy f , and the daughter the 
remainder: it happened that One had both a fon and a 
daughter at a birth ; in this cafe, how ought the fortune to 
be divided ? 
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Anf. The daughter's fhare, 759I. 13s. 6d. ; the mother's 
fliarei 2279I. os. 6d. \ the Ton's ihare, 6837I. is. 6d. 

35. A merry young fellow in a fliort time, got the better 
of J of his fortune \ by advice of his friends he then gave 
2200I. for an exempt place in the guards \ his profuHon 
continued till he had no more than 8 bo guineas left^ which 
he found by computation, was juft i^ parts of his money, 
after the commiflion was bought ; pray what was his fortune 
at firfl ? Ans* 10450I. allowing the guineas at 2i ihillings. 

Solution. 980 guineas=:924 £ngli{h, then Y : '^^ :: 
y to 6i6ol«conrcquently 2;(oo-|-6i6o=.836=^ of his whole 
eftate; now As $ : ^V^ •• t ^^ I04^pi. the -//«/• 

36/ In 81034 runlets of brandy, each 18 gallons, how 
many grofs of bottles, each | of a c^uart ? 

Am. 45581 girofs, 7 doz. and 6 bottles* 

Solution* 81034X18X4=5834448 quarts; then 
As S : T ' • 5S34448 to 6563754 ; this divided by 144=: 
45581 grofs, 7i doz. the^i^ 

37. It is a rule in fomeparifhes to aflefs the inhabitants ia 
proportion to -f^ of the rents, what is the yearly rent of that 
hottfe which pays 81. los. to the king under this limitation^ 
at 5s. fee £*i Ans, 42I. ids. 

Solution. From ||take /q=7 then As js. : il. : : 171. 
los. : 42I. I OS. the Anf. 

38. A merchant buys 37! pieces of cloth, at 2311. the 
piece ; pays in ready money, 235 ^1. and the reft he is to pay 
in wool, at the rate of 7fs. the ftone : I demand how many 
ftone of wool he mull deliver ? * Anf. 1 700^^ ftone* 

39. Two pieces of cloth, contain both together, 7p| 
yards -, I demand how many yards are in each piece, if | 
yard of the one are as long as'f of the other ? 

Anf, 42^1 and 37/^ yards. 

40. How much will 2 bags of wool come to. No. i, wt. 
94/7 ftone; No. 2^ wt. 205 J ftone, at los. 6|d. per ftone; 
but 4 J ftohe of No. 2, are worth but 2^ ftone of No. i ? 

Anf. 127I. ios.4*Jd. 
^ 41. Four figures of p may be fo placed and difpofed of as 
to denote and read for 100, neither more ncr Ic^fs , pray hour 
is that to be done i 

42. Five figures of nine may be To placed ^nd difpofed of 
as to denote and read for loco, neither more nor lels; pray 
bow is that to be done ? 

y a CIIaP. 


164 fRACTICE. 

CHAP. XVIII. 

MERCANTILE ARITHMETIC 

PRACTICE 

IS fo called from the general ufc thereof by all perfons 
conceriied in trade and buiuiefs. All queAions in this rule 
are performed by aliquot, or even parts, by which means 
many tedious Reductions are avouitd, by the help of com* 
pendious methods for folving all quedions in the Rule of 
Three, ^hcre the firft term is an unit. 

Caje I ft. When the rate is* fbnie number of pounds 
fierling. 

Sa/e, Multiply the number of things propofcd by the 
rate or price of i, the product is the anfwer. 

EXAMPLES. 

Anfviers. 

1. 190 cwt. of butter^ at 5I. per cwt. 190X5 =950/. 

2. What is the amount of 193 cwt. of hops^ at 

III. per? 2123. 

3. What is the amount of 120 cwt. at 61. per ? 720. 

4. What b the value of 140 cwt. of indigo^ at 

1 2I. per ? 1 68o. 

Cafi ^d. When the rate is an even number of ihillings. 

RuIeJ^ Multiply the number of yards or things propofed 
by half of the number of ihillings, doubling the firft figure 
of the produA fir ihillings^ and the reft of the product will 
be pounds* 

EXAMPLES. 

I. 140 yards at 2s. per? 2. 140 at 4s. per? 

I 2 


/.14 : O /. AnJ. /. 28 : O j. Anf, 

3- 259 

< 

* It it advifable to write each figure of the prodiid one place farther to 
the right hand than the correrpoDdingfigvre of the multiplijcand» io order that 
the uDits of the pounds may fail dircdily under the units of the nutnber pro- 
pofed; though this caution is of no confequence in the prefent cafe, it is good 
to hare the cuftom of obferving it, as it will be of ufe in many other cafes. 


PRACTICE. 


i6j 


Anfw, 

3. 259 at 4s. per. 7.5 1 lO/. 

4. 5013 at 8s. per. 2005 4 

5. 872 at 10s. per. 436 o 

6. 460 at I2S. per. 276 o 


Anfw. 

7. 460 yards at I28. 7.276 C/. 

8. 627 lbs. at 148. 438 18 

9. 598 cwt. at i6s. 478 8 

10. 2i4lbs at i8$. 192 12 


Cafe 3. When the price is an odd number of (hillings un- 
der twenty. 

Rule. Multiply the given quantity by the price^ and the 
product wtU be the anfwer in fiiillings^ which divided by 20 
gives the pounds. 

Or thus ; work for the greateft evei^iumber of (hillings 
in it by Cafe 2 ; and for the odd fliilling, take one twentieth 
of the given quantity, whofe price is required ; thefe two 
refults added together give the anlwer. 


EXAMPLES. 


732 at 3s. per. 
3 


or 


732 

1 


2;o)ii9|6 


^.109 : 1 6s. Ans. 

Anf. I 

2. 3344lb.at 135.^.2173 I2J. 

3. 147 yds. at 7s. 5^9 

4. 371 lbs. at 9s. 106 19 

5. 586 ellsat IIS. 322 6 


25 


73 4 for 2s. 
36 12 for IS. 


jlns. £»io^ i6s. ' 

Am/. 

6. 2401b. at 13s. £-Js6 o/. 

7. 652 yds. at 15s. 489 o 

8. 897 cwt. at 17s. 762 9 

9. 10461b. at 19s. 993 14 

Cafe 4. To find the price of any number of hundreds, 
yards, feet| &c. when the rate is an aliquot part of a pound* 

Rule,* Take fuch parts of the quantity propoied as the 
given rate is of a pound (lerling j thai is, divixie the quantity 
confidered as (o many pounds Herling, by the denominator 
or lower number of the ira^Uon^ and the quotient is the an«- 
iWer. But note, that when there is a remainder^ proceed as 
in diviiion of money, &c. 

TaiU 


* When the denominator or divifor has a cypher in the unit phce, eiit 
off no figure on the paper, but in your niiisd omit the cypher of the divifor^ 
and, dividing by the rell, write each figure of the quotient one place farther 
to the right than the refpedive figure of the dividend, that the uniu of the 
anfwer may fall under the units of the dividend. 
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PRACTICE. 


TaUi ff the aliqu&t parti of a Toutd Sitrlmg. 


lO 

6 S 

5 o 

4 o 

3 4 
2 6 

2 O. 

I 8 
I 4 


is the iofa^. 


I 

7 

I 
T 

z 
7 

s 
V 

X 

I 

I 
TT 


> 3 
I o 

» 
6 

4 




IS the T-'y ^^^£* 


2 

i4 
I 


15 


■""^ 

I 



' 55 


I 



i< 

' 45 

r 



I 

■ is 5 

J 

. . . ' 


I 

' ■ ' §5 

7 

I 


1 

■ f 5i6 

-d 

f 

" ■ "t;5 5 

— 

I 

I 



r 

■ ' ' 7^5 

7 J 


/• 


Aliquot parts are Aich as may be found a certain number 
of times exa^Uy, without a remainder, in the number of 
which they are parts : fuch are, with regard to the pounds 
fierlingy the fhillings and pence in this table^ which muft be 
well retained in memory. . 

EXAMPLES. 

I. 7898 lbs. at 2s. 2s. is ^^ ) 7898 


Ans. £• 789: i6is 

Am/wru 

£. I. i 
7«i 13 

913 8 


2. 2345 yards at 6s. 8d. per yard ? 

3. 4567 pounds at 4s. per pound i 

4. 540 hundred weighty at 5s. per cwt. ? 
5* 540 pounds, at 2s. 6d. per pound ? 

6. 5678 p9unds, at 3s. 4d. per pound I 

7. 7898 yards, at 28. per yard ? 

8. 7898 pounds, at is. per. pound ? 

9. 400 pounds, at is. 8d. per pound ? 

Ncie. When the rate is 8d. then, after dividing by the 
denominator ^o, the quotient is pounds; the remainder 
doubled is groats, which divided by 3, the quote is flullbgSj 
and I or 2 remaining are fo many groats. 


13s o 
67 10 

946 6 

789 \6 

3J?4 18 

33 ^ 


4 
o 

o 

o 

8 

o 

o 

8 
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When the rate is an aliquot part of a fhilling as well as of 
t pound, there are two divifors ; firft divide hj the large di« 
viior, the quotient is pounds ; the remainder divided by the 
other divifor, th^ quotient there is ihtUings^ and the fecond 
reanainder gives fo many times faid rate. 

EXAMPLKS. 

!• 1 12 at 4d. pen 4d. is /5I. and ^s. ) i iz 


2. 379 at fid. per. 996 

3- 758at2d. per. 664 

4- 112 at lid. per* o 14 o 


Anf. £. I 17 4 

£. /. JL 
;• 976 at id. per. 414 

6. 5797 at 3d. per. 7a 9 3 

7. 9753 at zid.por. 60 19 li. 


Cafe V. 

COMPOUND RATES.* 

Ruli- Having made a proper choice of fimpte rates^ to 
make up a given compound rate, fet the fimple numbers in a 
colamn under the compound rules, sdly, Find the given 
numbers of yards, &c. according to fuch fimple rules, sdly^ 
Add, fubtraA, multiply, or divide the amounts. 

According as the fimple rates afiumed require to be 
managed, in order to make up the given compound rate^ 
the manner of working the examples of the five cafes fol- 
lowing, will be a fufiicient explanation of this rule. 

I ft. When the rate is a total, made of fimple rates, by 
Addition. 

EXAMPLES* 


* When the rate U not one of thofe comprehended under the fonr pre- 
ceding cafeSf it mud be conceived a« compoanded of them, either by Addi- 
tion « Subtradion, Mulciplicatioo, or DiviGon, or by fome combination of 
thofe different operations ; that is to fay, every compound rate muft be 
either the total of two or more fimple rules added ; or the difference of two 
fimple rates fubtradled one from the other ; or the produ<ft of a (imple rate 
multiplied by fome number, or the quotient of a fimple rate divided by fome 
number ; or in fine^ a mixture of theie. 

Note, In compound rates, it is not convenient to choofe odd Oiillings for 
one pact, unlcfh it be 5s. or is. whofe anfwer may be had in one line ; nor is 
it conrenient to mix Subtra^ion with Addition. 


i«8 


PS.ACTIGH* 


XXAMPLES OF POUNDS AND B7£N SHILLINGS. 

ift 140 at 6 6 

849 at 6 O ^ 

42 at o 6 by Cafi IL 

£. 882 the Am. 


at 


per j^. J", rf. 
a. 123 4I. 6s. 528 18 o 

3- «34 3 8 795 12 o 

4- 345 t 12 552 o o 
5* 8435161.8s; 138334 o o 


Arfwtrsm 

at per ^. /. rf. 

6. 193 1 81. 4s. 3512 12 o 
7li|||i6 19 '8 27470 8 o 
8. 112/4 18 548 16 o 


Evenjblllings and aliquot parts of a £• 

Rule. Find the amount of the given quantity at the given 
number of (hillings, by Cafe 11. to which add the amount of 
the aliquot parts, by Cafe IV. and the fum will be the 
anfwer. * - 


I ft. 


EXAMPLES. 

X. d. 

790 at 18 6 

9 
d. 

6i9^'^8ci 711 o at iSs.by C^yJir. 

19 15 at 6d. byC^IV. 


£. 730 15 An/. 


jtnpwers, 

at per £. s. d, 

2.2710 6s. 8d. 903 6 8 
3. 789 14 6 572 o 6 


Am/koerf, 

at per £. s. d. 
4* 876 i6s. 3d. 711 15 o 


Variout aliquot parts of a £* 

Rule. This is done by dividing the given price into tw« 
parts^ each of which (hall be aliquot parts of a £. 


BXAMPLES. 


Or thus : 
^6s at 7 4 


ift» 


PRACTICS. 

EXAMPLES. 

/^. S, d. 

765 at 7 4 
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£, 229 ioat6 o 
51 o at I 4 

£. 280 10 jinf. 


2. 324 

3.275^ 
Ca/e 6. 


Anftjoett, 

at per jf . /. </ 
66. 4d. 102 120 
48 642 2 8 

When the rate is the diSerence of two fimple 


Anfw€t» 

gui. at per £. x. d. 

4. 432 1l.2s.9d. 491 Z O 


rates, 

RuU. Find the amount of the given quantity at the firft 
rate, more the diflPerencey and from that amount fubtra£t- 
the value of faid differencei and the remainder will give the 
anfwer \ this is the cafe for fubtraflion. 


Subtraft 


£, s. 


Anfvotts, 

i&, 3142 at 2 10 


at per £. s, d. 


2. 

2107 2I. 8s. 5056 16 

9426 at 3 

3- 

^35 9 '4 ^Z^ 10 

t 1571 at 10 

4- 

357 3 i7^d- i3«3 7 ^ 

■ 


579 196 564 10,6 

£. 7855 the Jnf, 

6. 

797 199 787 09 


Cafe 7. When the price of any hundreds, yards, &c. is 
the produfV of a fimple rate and fome number, 

Ridi. Find the amount of the given quantity at the fimple 
rate, by Cafe 2*; then, multiply that amount by the other 
number, as is taught in Compound Multiplication, page 70, 
and you have the anfwer 

EXAMPLES. 
£. S. 

ift, 987 at 2 8 or 48 
4 — 


394 «6 
6 


8X6 = 48 


VOL. I. 


^^.2368 i6 the jfn/l 

z 


-v 


a..7^J 


IJO PZACTtCt. 

1^ 765 at 4I. i5s. or 96s. An/, 3672I. Find amoant at 
I2S. (by Ca/e 2.) znd multiply by 8. 

3. 543 at rl. 13s. 4d« jinf. 905I. Find amount at 6s. 8d. 
(by Caff 4.) and multiply by 5 

4. 321 at 17s 6d. jlnf. 280I. 17s. 6d. Find amount at 
Ss. 6d. and multiply by 7. 

5. 876 at 3I. I2S. An/. 3153!. I2S. Find amount at 6s. 
(by Cafi 2.) and multiply by 12. 

6. 654 at il. 15s. An/. 1144I. los. Find amount art 5s. 
(by C^4.) and multiply by 7. 

7. 43 z at 1 6s. 8d. Anf. 360I. Find amount at 3s. 4d*' 
(^7 (^/^ 40 *"^ multiply by c. 

8. 123 at. is. 4id. An/. 81. 9s. lid. Find amount at 
♦Id. (by Ca/e^,) and multiply by 1 1. 

Ca/e 8. When the rate is the quotient of fimple rateSf 

Ruli.* Conceive the rates as parts of other aliquot parts, 
or of rates more manageable, then having wrought for the 
greater, tak^ fych parts of the amount as the le^er is of the 
greater. * 

EXAMPLES. 

d. 

ift 123 at 10 per 

jr. J. ■ d. 

2 6 is J 15 7 6 at 30 

d. d, d. 

10 is I of 30 £. s 2 6 at 10 Ait/. 

2. 234 at ^id.per. Art/ 2I. 8s. gd. Find amount at 2od. 
(by Ca/e 4.) and J of that amountzrthat of 2l,d. 

3. 354 at 7id. per. Ar/. iil. is. 3d. Find amount at 
3od. (by Ca/e 4) and ,'^ of that amount=:amt. of 77. 

4. 567 at 3id. per. An/ 7I. 13s. 6id. Find amount at 
3d. and i of that amount=amount of 3id. 

5- 789 

* This ofc occurs often and admits of fomr ufeful remarks : 1 . Befidct 
thofe aliqcot parts of a £, which are mentioned in the Pradice Table, 
there are many more which were deflgnedly omitted there on account of the 
troubiefome <Uvifor ihey require, when coofidered as a part of vl £. to avoid 
fuch divifor. 
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5. 789 at 5d. An]. 1 61. 8s. pd. Find amount at 3od. 
(by Caft 4.) and \ thereof=aniount of jd. 

6. 324 at^d. Anf. 6^, pd. Find amount at 3d. (by Cafr 
4.) and y'7 amount =amounc at |d. 

7. 456 at 3|d. Anf, 7I. 2s/6d. Find amount at 2s. 6d. 
and ^ thereof=amount of34d. 

8. 897 lb. at Jd. per. AnJ\ iL Ss. o|d. Find the amount 
at 3d. (by Cafe 4.) and \ thereof=amount of \. 

9. 976 at id. per. Anf, 2i. os. 8d. Find amount at 3<L 
(by Caje 4.) and ^ thereof =amount of id. 

2. XF^ii/ii /£^ ra/^ // an aliquot part of an gven number tffiUlingt^ 

« 

10. 789 at 9d. per. Anf, 29I. us. pd. Find amouot it 
6t. (by Cafe 2r) and \ thcreofc=amount of 9d. 

11. 898 at IS. 4d. per. Anf 59I. 17$. 4d, Find amount 
at 4s. (by do) and ^ thereof =amount of |s. 4d. 

12. 987 at 3s. 6d. per. Anf. 172I. 14s. 6d. Find amount 
ftt 14s. ; i thereof =amount of 3s. 6d. 

3. JVben the rate u an aliquot part offonn number rf pounds 

EXAMPLES. 

/• d* • 
13. 876 at 7 6 

7 6 J of 3I. 2628 at 3I. 


£. 328 10 at 7s. 6d. the Anf. 

i4, 765 at 8s. 4d. per. Anf. 31 81. 15s. Find amount at 
5L ; y'7 thereof;=amount at 8s. 4d. 

15. 6;4 at 13s, 4d. per. Anf. 436I. Fmd amount at al. i 
^ thereof =amount of 13s. 4d. 

Cafe 9. When the rate if a total made up of fimple rates 
and of the parts of fimple rates. 

Rule. Multiply the given quantity by the greateft rate, 
and add the amount of the leaft rate as it is of the 
greateft. 

^ 3 EXAMPLES. 


I 


§73 
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EXAMPLES. 

1ft, 

. 1*3 at 3 3 

3 r 5 of 3 

3<59 
i8 9 


jf . 387 9 the ^/i/. 

2d. 234 at 9I. i8s. per. u^i7j. 2316I. 12s. Find amount 
s^t 9I. i ,V thereof added =:aaiount of 9I. 1 8s. 

3. 345 at jl. 128. 6d. per. Anf, 1940I. 12s. 6d. Find 
amount at 5I. ; ^ thereof added=amount of 5I. 12s. 6d. 

4. 456 at 6s. 9d. per. Ans. 1531* l8s. ^ Find amount at 
6s. (by Cafe 2.) \ added=amount oi 6s. 9d. 

5. 567 at 8s. 8d. per. Anf. 245I. 14s. Find amount at 8s. 
(by do.) ; ^^ addedzzamount of 8s. 8d.^ 

6. 678 at 15s. 2d. per. Anf-^xi^X, 3s. Find amount at 
14s. (by ditto) ; ^ , added=:amount of 15s. 2d. 

7. 789 at IS. loid. per. Anf 73I. 19s. 4Td. Find amount 
at IS. 8d. (by Cufe^.)\ \ added=amount of is. icid. 

8. 987 at 2s. 8idper. Anf 133!* 13s. i?d. Find amount 
at 28. 6d. (by ditto) \ ^, added ^amount of 2s. 8?d. 

9. 17$ at 5s. 5d. pen Anf 237I. 5s. Find amount at 58. 
, (by ditto) ; yV added =amount of 59^ 5d. 

10. 654 at 28. 9|d. ptr. Anf. 91I. 19$^ 4?. Find amount 
at 2S. 6d. (by ditto) ; ^ added=:amount of 2s. 9Jd. 

^i* 543 *' 3*« **^' P^*"* -^"f' 84l» i6s. I old. Find 
amount jat 2s. 6d. (by ditto) ; i added =amount of 3s, lid. 

12. 432 milreasat 5s. ii^d per. Anf 128I. 5s. lid. Find 
amount at 5d.i /^ and J of that ^'^^amount of 55. iijd/ 

i^, 321 at3s< io|d. Ans. 62I. 13$. lo^d. Find amount at 
2s. 6d.i I of that •§ added =amount of 3s. io|d. 

14. 765 guineas at il. as. 9d. Leave the guineas as pounds 
and 'add ^ thereof and /, oi that ^ ; the two laft added to 
the number of guineas will give the pounds required := 8 7 oL 
3s. 9d. 

Cafe ID. When the compound rate cannot be made up 
of a fmall number of eafy fimple rates, but may be eaiily 
iDultiplied by the given number of things. 
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Rule. Multiply the given pounds, {hillings and pence bf 
as many tens as there are places of figures in ihe given quan- 
tity, (lefs 1) then muhiply the laft product by the fignificant 
figure to the left of the given quantity, the next by 10 is 
then to be multiplied by the next figure of the given quantity, 
and fo on throughout all the figures, collet the diflFcrcnt.(or 
feveral) fums thus found, and it will give the anfwen 

EXAMPLE* 

15 tons of tobacco at 23 4 57 

3 


69 13 47 

S 

^.348 6 loi Afff. 

This being fo largely irififted on In Compound MultipU-» 
cation, -it will be fufficient here. 

To multiply pounds, fhiilings and pence by an even num- 
ber, (not exceeding 12) wiih one or two cyphers to the right 
band. 

Rule. Under the pounds fet the given multiplier 5 under 
the Ihillings the ,'5 of ^^^^ multiplier •, under the pence 
the tV of *^c fecond multiplier ; multiply each denomina- 
tion of the money by its refpedive multiplier, beginning at 
the pence,' and carrying ftill each produfl to the next.* 

20I. 

• A» the multiplier- for the pence is generally a fradlon, you are to raul- 
^tiply by the numerator, or upper number of the fradibn, and to divide by 
•he lower j but fince, in the prefent, the numerator is i, or ro, or loe, the 
Multiplication is done by conceiving a* many cyphers to the right of the 
pence as there happen to be cyphers in the rcfpedivc numerator ; or if there 
be >dd farthings, for every twenty- five farthings donceive iT, inftead of 1 
cypher and ^s> Inftcad of two cyphers. ». In dividing by the denominator 
or lower dumber of the fradion, if any pence remain, for them fct down 
fo many fuch parts of a lb. as the denominator expreffes j for example, if 5 
pence remain, when the denominator is la write down ^i^ of ajj- ^^*t is, 
8s 4d. ; if 3 pence remain when the denominator is 4, write down i, that 
js, 15s. ; if «i remain, when the denominator is 6, write down | and | of 
« fixth, VIZ. 6s. Sd. and as. 6d. that 95. ad. 
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1ft, 


20 

40 
60 

80 
100 
120 

20 at 123 
20 


I 

2 

3 

4 

6 


4 
I 


I 

z 

X 
3 

ro 

I 

y 


I 


200 

600 

800 

1000 


10 
20 
30 
40 
50 


d. 


£. 2464 8 4 -rfij/: 


2d, 


1 260 /So 

40 at 234 
40 


I O 

;? 

I o 

y 

X 00 


S, 

5 

2 


6 


^.9371 o o^//. 


7. I20at6789 10. 
8. 400 at 898 7 6. 


Anfwtrt, 

£.t.d. 
8141900 


359350 o o 


£* /. d. £. s. d. 
3.602134567* 20719150 
4. 100 at 567 89. 56743 15 o 
5.2ooat789 10 11 

^5790934 
6.80214567 8. 36510 13 4 

Cafe IT. When the quantity whofe amount is required, 
confifts of feveral fubordinate denominationsi whereof only 
one high denomination is rated. 

Rule*, Work for the rated denomination, fingly^ by fome 
of the foregoing rules \ and for the lower denominations and 
fuch parts of the rates ai the lower denominations are of the 
rated denomination. 


/ 


Aliquot farts of an cwt. 


qr. lb* qr. lb, 

2 O is i ComplemcDt. % q 

I Qb I — 3 o 

6 16 is ^ ■■ 3 12 

o 1419 J ■ • 3 14 

o 8 b t'j^ ^ 3 20 

o 7WtV 321. 


Pariiofiiwt, 


qr, lb, 
I O 


o 
o 
o 
o 
o 


14 

8 

7 

4 


is i 


is 

is 


I 


farts ofi cfvt. 


3* « tV 


/*. 

14 
7 

4 


IS 


IS 

is 


3* w 
il is 


i 

I 

I 

r 

I 

f 
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EXAMPLES. 

cvjt.qr.lb, £. s. d» 

ifl:^ 8 3 16 at 38 4percwt. 

8 . 


qr. 


27 6 

8 

2 19 

i 

I 14 

2 

t B 

i 

17 

I 

16 lb. u 

r 

r 

1 

9 

9r 


^. 30 7 8f the AnJ; 

£. s. d. 

^. 10 cwt. 2 qrs. 14 lb. at 2I. i6s. Sd.-per. 36 2 ' i 

3. 17 cwt. 2qrs, at il. 128. 6d. per. il8 8 9 

4. I cwt. iqr. 81b. at il. 17s. 2 8 lof 
5* 2 cwt. 2qr8. at 3L 148.3d. 9 5 7^ 
6* 151b. 2ounces^ 5dwts. at 4L7s. per lb. 66 i 3! 
7« 7 oudcbSf 15 dwts. 12 grains^ at 61« 3s. pen 2 8 8|. 

8. 13 yards, i quarter, at 17s. 6d. per yard. 11. ii lOlr 

9. 64 acres, 2 roods, 28 perches, sit il. i6s. per. Il6 8 3^ 

Cafei2. When the number, the price of which is required, 
is of divers denominations, and {he price of one of the loweft 
denominafion is given to find the amount of the compound 
Number. 

Rule, Reduce the compound number to that name or 

denomination of which the price of one is given, and then . 

find the amount by the foregoing rules. 

« 

EXAMPLES. 

* 

I. How much will I4cwt. iqr. i61b. of cheefe come to^ 
at 3id. per pound ? 

cwt. qr. lb. 
14 t 16 

212 by compendiums in ReduAion 

■ 'i* for reducing cwt. qrs. lbs. into 

161 2 ' lbs. in ime line, fee page 108, 

^— — 109, of ReduAion 
3rf. is g'gA & |/. /.20 3 o 
id. is Jof3</. 372 

£. 23 10 2 Afifiverm, 

2. 3 hogf- 




3 
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Ampwert* 

2. 3 hogflicads, 36 gallons^ 2 quarts of rum, £. x. ds 

at 18. 8d. per quart ? 75 3 4 

3. 136 yards, 3 quarters^ 2 nails, at is. 3d. 

per nail ? 136 7 6 

4. I pound, 4 ounces, 15 penny-weightSi 18 

grains, at lid. per grain ? 5^ 7 

5. 3 tons, 16 cwt. I quarter, 16 pounds, at 4id. 

per pound ? 160 8 6^ 

6. a hogfheads of tobacco, weighing 24 cwt* 

3 quarters, 22 lb. at pjd per lb. 1 13 10 li 

7. 112 pounds, 4 ounces, at 3s. per ounce? 269 8 o 

8. 6 bogiheads, 18 gallons of Brandy, at Ss. 

per gallon? 158 8 o 

Troy Weighu 

Coft 13* The ounces and penny-weights are in the pro* 
portion of pounds and {hillings, but the grains are as half- 
pence ; therefore, taking half the grains, the whole is re* 
duced to the form of pounds, (hillings, and pence. 

EXAMPtES. 

oz. dwt. gr* 

67 8 9 of gold, at 4L 2S. per ounce ? 

or, Lti 8 4ii. 

4 or thuSy by the comtnon way : 

. oz. dwt. gr. 

269 13 6 67 8 9 at 4I. 2s.peroz. 

2s.is tV- 6 14 10 42 

Anf'w.£,2l6 8 4^. ;f-2<58 o o 

2s. are , ^1, 6 14 o 
jdwts. are 70Z. 106' 
2 are ^'o 082^ 
I is ? .04 f-^ 
8 grains are ^ o i 4| 
I is J 00 2tV 

;f . 276 a 4?rf. Anf. nearly, 

2. 45 ounces. 


fRACTICS, IJf 

%. 45 oonces, 6 dwts. 7 grainSy at 5s. lod. £, s. d: 
per ounce? 13 4 4/^ 

3. H lib. of filvercoft 3L 4s. what will 

loolb. II ounces come to? 322 18 8 

4. If I ounce of filver coft 5s.6d. how much 

will lolb. 6 dwts. 14 grains come to ? 33 ' 9 J§ 

AvQirdupoU Weight. 

Cafe 14. Tons« hundredSy and quarters are reduced to 
the form of pounds, fhillings, and pence by muhipWing the 
quarters by j.f 

EXAMPLE. 

Tons cwt.qrs. !• s. d* 
33 3 3 21* 33 3 4 P"" Too i 

L s. d. 1. s. d. 
or 33 3 9 at 33 3 4 per. or thus^ 

II hy the Common waj: 

> Tons cwt.qrs. J. s. d. * 

3^5 I 3 ' 33 3 3 aU3 3 4 per 

3 33 


1095 3 
38.40. is |]. 5 10 

9 

7i 

99 
99 


Anfw, £. Tioo 14 

Aid. 

1089 



38. 4d. is|l. 5 ro 



j; cwt. is 

r'» 3 <S 

4 

B 

< is i 

I 13 

2 


2qrs. is 
I U i 

i 16 

8 

7 
3i 


^■^ 


Aftfwer as kfon, l^^iioo 14 4i 

Rixudreds, quarters, and pounds Avoirdupois weight are 
reduced to the form of pounds, fhillings, and pence, by mul- 
liplyiDg the quarters by 5, and the pounds by 2^ *; begin thus, 

VOL. I. A a take 

^ ToiA and hiudredt are in the ratio of pounds and (hittinff, bat tkt 
ratio of hnndreds to quarters being that of 4 tiri, mnft be reduced co that 
«f lato i| that is 4X3:1^(2 to |. 


I 


54 

i8 

9 

i8 

6 

3 

i8 

6 

3 
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take f of the pounds, which add to twice the pounds, divide 
the total by I2,thc remainder write dowA as pence, and ^rrj 
the quotient to 5 times the quarters.* 

EX AMPLEST 

^wt.qrs. lbs. 1. $. d. 
54 3 21 at I 13 4percwt, 

S "^7 or thus, 

by the common way : 
at I o o cwt. qrs. lbs. I. s. d. 
at o 6 8 54 3 21 at I 13 4 percwt^ 
at o 6 8 I 13 4 

£^91 u 3d An/. 54 o o 

IDS. is i 27 o o 

„ ' a is j 5 8 o 

Mere you may 1 is i 2 14 o 

plainly fee the vaft 4d. is J o 18 a 

difference between 2qrs.isi o 16 8 

both methods. i is i • o 8 4 

141b. is? 042 

7 is i 021 

^;2/tc;.as before, ;^.9 1 11 3^. 

2. Reduce 19 ton, 14 cwt. 2 qrs. to the form of pounds, 
£hillmgs, and pence. ji„/^^ ,pl. ,^^ ^^^ 

If a ton coft il. the coft of 19 tons, 14 cwt. 2 qrs. would 
t>c 19I. 14s. 6d. therefore we have aneafy method for finding 
the amount of tons, hundreds, and quarUrs, , when the rate 
per ton is more or lefe than il. 

3. Reduce 24 tons, 15 cwt. 3 qrs. 141b. into the form of 
pounds, fhilhngs, and pence, and find the amount at 3I 
I2s.6d.pcrtbn. An/w. 24I. 15s. loid. Amt. 89I. i7s.6/jdi 

•";* Premifcuous 

• Pound! art to fl|^lMings ai 10 to i, but hundreds are to quaiten as 4 
10 I . therefore 4X5= ^^c/o^-m of quarter.. But as they muft main the 
fame value, it Ik ~^=:^ but quarters are to pounds as a8 to i. which 
mull be reduced lo the ratio of 12 to i ; therefore ?-2^i8=— UL- which 
•dtipUed by u » 7 :;;;=:? _ , .. ,he «»ltip«er; m per «k.' 
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»79 


3q« 


Promifcuous j^^ions. 

1. At igV 195. iifd. perton, what will 19 tons, ipcwt. 
irs. a7ilb. come 10 ? Jnfw. 399I. 19$. ST7yU<*- 


Tons. 

20 l^fs by 7 a pound, 
at 2bl. lefs by ^d. 


2o farthings 


4CX> o o 

5 fubtraA 


or tiuSf 
by the common way .* 
Tons cwt, qrs.lb. 

19 19 3 ayi 

19 19 III 


ilb coft 


1.399 19 7 


tmt 


, I a 7 9 


jifi/w. ^.399 19 SttI'^ 


The diflTcrcncc betwcca 
both methods is evident to 
the meaneft capacity, the 
6nc having but 26 figures, 
exclufive of the anfwer 
and dating ; the other, 
when the fra£tions are ad- 
ded, will be upwards of 400. 


kd. 


I OS, 

S 

4 " > 
6d.is g 

3 is * 


is i 

is i 
I 

T 


I 
S 

I 


10 cwt 

S 

4 
2 qrs.is 

I -^ « 

141b. is? 

7 is i 

4 "t 
2 

is 


a 

is I 
is 4 
is -I 
isi 
is i 
isi 

I 
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3^1 
9 10 

4 IS 

3 i<^ 
o 9 

4 

3 
o 

o 


o 
of 6.0 



o 


is i 


2. 


z 
7 


9 19 

4 19 

3 19 
o 9 

4 

2 

I 
o 
o 
o 


o 
o 
o 
o 
o 
o 


n 

^ia79 

01879 

•4*279 

T « a 7 9 


^nf'^'£'399 19 SiflJ 


X 


Amfvurt,, 


2. What will 193 cwt. 3qrs. coft at the rate £. s. (L 

of 17s. 9idper qwt.? 172 7 1} 

3. At 9s. 4d. per cwt. what will 106 cwt. 3 

qrs. 14 lb. come to ? 49 17 6 

4; At 


A a 2 
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4* At 2is.6d. what will 3o6cwt. 3 qrs. 2ilb. £. /. d. 
cotne to ? 399 19 1 7 

5. At 25s. I id. per cwt. what will 499 cwt. 

3qr8. 251b. come to P 647 17 7tVi 

6. At 19!. 193. 6d. per ton, what will 20 ton 

.I9cwt. 3qrs. 141b. come to? 419 7 9 

7. At 25I. 10s. 9d. per ton, what will 10 ton 

17 cwt. 3 qrs. come to?- 278 o 9IJ 

8. At 68. yd. the yard, what will 7 yards, ji 

quarters come to? 2 13 ij 

9. If I cwt. coil 19s. ii|d. what will newt. 

3 qrs. 27|!b. come to? ^^ ^9 V\\% 

jto. At 19s. 9d. per cwt. what will 109 cwt. 

oqrs. i5lb«. come to? '^7 J5 4Tri 

11. At 22s. 4d. the cwt. what coft 18 cwt. 

3 qrs. 141b? 21 I 6i 

12. If 1 ounce of filver cpft 5s. 6d. what will 

2olb. i3dwt. i4grs.coft? ' ^S 3 8JJ 

\y. At 18s. 6id. per cwt. what will 50 cwt. 

2 qrs. 141b. come to? 46 18 8/^ 

14. At 50s. per cwt. what will 2qrs. 141b cofl? in 3 

15. At 17I. los. 8d. per ton, what will 

3 cwt. 3 quarters come to ? 3 5 9 
)6. If lib of filk coft 3I. 6s. 5dl. what will 

8olb. I b ounces coft ? 267 14 \o\ 

1 7. If I ounce of filver coft 5s. 6d. what will 

lolb. 6 dwts. 14 grains come to ? 33 ^ 9%% 

18. If 42 yards of cloth ace bought for 38I. 

17s. 6id. hpw much will 15 yards I7 

quarters come to? M47iH 

19. If lib. of fpice coft 12s. 8d. what will 

7 J ozs. come to ? 6 1^^ 

20« At 27I. ics. t^.^ the cwt. what will be 

the price of I4'}lb.? 3 12 5?|J 

21. At I7s.6d. the yard, what will 3 quarters^ 

2 nails coft?. i^ 3! 

22. How much will be the price of 3 qrs. 

2ilb. of tallow, ^t 276. 8cl. per cwt ? • i 5 ni 

23. At^i6s. 5 |d. per cwt. what will be tbc 

coft of 203 cwt. 3 quarters? 167 9 ii^^ 

24. If I dozen of candles coft 4$. 4d. what 

will a box containing 67 dozen coft ? 182 

25. What 
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25. What will 499 cwt. 3 qrs. 251b. coft at £. /. d, 

25s. I id. per cwt.? 647 17 7yVf 

ft6. How much will 9 yar js^ i qr. 2 nails, 

come to, at li. 2s. 4(1. per yard ? . 10 9 4! 

17. How much will be the yearly rent of a 

farm containing 44 acres, i rood, 15 

perches, at 2I. 12$. lod.' the acre ? 
:i8. What will 3; gallon?, 5 pints of rum 

coft, at 7$. Cd. per gallon i 

29. What will 48765 dcains of worfted come 
to, at jl. 4$. 9d. per 100 fkains ? 

30. At 98. 4d. per cwt- what will .53 cwt. 

I qr. 2 1 lb. come to ? 

31. At 7I. 9$. 3d. per ton, what will 3 ton, 

5 cwt. 2 qrt. come to ? 

32. At 2I. 16s. lod. per cwt. what will 3 qrs. 

lailb. come to? 

33. How much will 171b. 5 ounces, 14 dwts. 

come to at 3I. 6s. 9d. per* lb.? 

34. How much will 32 acre$,i rood, 14 pctches 
come to, at )). 16$, per acre ? 

35. How much will 4 cwt« i qr. 71b. come to, 

at 6s. 6d. per lb.? 

36. How much wilh 14 cvt. 2 qrs. 8Ib. come 

to, at 81. 9s. 2d. per cwt.? 

37. How much will 72 cwt. 3 qrs. iilb. come 

to, at 2i. 4^. 4d. per cwt.? 

38. At 1 61. 49. 6d. per ton, what will i ton 
4 cwt. 2 qrs. Sib. come to ? 

PraElice applied to the calculatUn of Bills 

of Parcels^ Book-debts^ ^c. 

It is uiual, when goods are fold, for the feller to delifer 
to the buver,' with the goods, a bill of parcels which is a 
note of the contents and prices, with a total cad vp, &c. < 

Thcfe bills cfght to be handfomely written, aoii in a nre- 
thodical order, according to the beft and cuftomary way of 
each particular trade or bufinefs. ; * . 

We (hall therefore for the learners* fake,* fliew the fonn oif 
bills of parcels in mofl trades and profelEons, and^^lfb the 
total value of each bill at the bottom, and leavethe remaining 
artMes for the learners' exercife. 

I. A Li^n 


117 

2 

9'rl 

13 

7 

2i 

603 

9 

4>'< 

24 

18 

9 

24 

8 

9*5 

a 

8"tV. 

58 

6 

sii 

58 

4 

14 

156 

19 

6 

123 

5 



161 

9 

^i 

,19 

18 

•jr 


l82 PRACTIC£. 

I. yf Lineti'draper^ s Bill. 

Dublin, Feb. 14, 1804. 

The Hon. Lady Goodboufekeeper bought of Colemait 

and Co. Linen-drapers, 

/. d. £. /, rf. 

16 yards of dowlafs, at 14 per yard, 
22 i Do. Holland, — 34 — 

A piece of muflin, 2173 

85 J yards of diaper, — 24 — 

19^ yards of damafk, -^36—^ 

1 piece of cambrick, 346 

£* ^4 5 'o 

2. A Milliner's Bill. 

, DuUifti 1804. 

Madam Strawberry bought of Manywords, Milliner. 

/. d. £. X. d. 

*Feb. 15. Silver ribbon, 21 yards, at 2 2 per 

17. Fine lace, iiido. — to 6 — 

Sarfnet hoods, 8 — 4 3 _ 

March I o. Indian Fans 17 — 3 10 — 

12. Kid gloves^ g pair —.22 — 

12. Lamb do. 9 do. — 1 2 -*- . 

17. Robbin, 12 pie*. — 6 -*- 


*-A 


£'ri5 


3. A Hofter's Bill. 

Dublin^ 1804. 

Mrs. Mary Slipftocking bought of John Hoficr, 

p^ir s. d. £. /. d. 

Jan. 4. 15 of women's worftcd, at. 5 7 per 
10. 23 — men's filk, — 17 4 — 

^2 — men*syarn, — 32-** 

1 8 — Conamara, .^ ^ p — 

38 — thread, — 3 4 _ 

13 — Limerick gloves, — 44.^ 


When the money is paid down then thcjfc is ;f • 4 1 o 7 
a receipt given as follows : 

Received, 
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Received, the loth of February, 1804, Forty-one 
pounds, and feven pence fterliug, in full for this bill« for 
my mailer, John Hojitr. Jama FaitbfuL 

4, A Brazier* s BilU 

Dublin^ 1804. 
Mr. Martin Forrcftcr bought of George Reed, 

May 3. 50 pewter plates, wt. 50 lb, at is. 4d. 
per lb. 
16. 8 do. difhes, wt. 40 lb. at ts. 6d. per. 
' A coppei' with a dilcharging cock, wt. 

66Mb. at IS. 4?d. per. 
23. Iron work to do. and a crane, wt. 

97 lb. at 2|d. per. 
— Stove-grate, with Ihovel, tongs, poker, 

and fender, 118 6 

June I. A large brafs pot and faute-pan, wt. 
^8 lb. at IS. 7d. per. 

If a fervant receive the amount let the receipt j^* 16 19 o 

run thus : — - 

■ 

' Received, the ift of July, 1804, from Mr. Martin For- 
reftcr, by the hands of Mr. Thomas 1 rufty, the fum of 
fixteen pounds, nineteen (hillings fterling, for my maftett 
George Reed. JVilliam FaithfuL 

5. A Cabinet-maker^ s BilL 

Dublin J 1804. 
His Grace the Duke of Dalky, to Thos. Cabinet*maker, D'. 

£' '- ^. 

Mar. I p. To a chimney-glafs and a pair of fcreens, 

April I. To a pair of pier-glafles^ 72 inches, in 
gilt frames, 
To a pair of Indian cabinets, at 43I. los. 

each, 
A fine Indian four- leaved fcreen and a 
fire-fcreen, 
l^lay 4. A book- cafe with gla(s doors, board and 
corner-board ditto, 
A walnut table and a fet oi dreifing 
boxes, japanned^ 

Carried over^ 


5 

18 



60 





17 

10 



21 





3 

4 

ro 

Brought 
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£. /• J. 


Brought ojrcr, 
May 4. A dozen and half of fine matted chairs, 
at 185. 6d. each, 
1 2 Elbow chairs, ftufFed with hair, at 
il. 15s. each, 
June 10. A dreiBng table, with implements for 

writing, 6 ,5 5 


A receipt where there is a company. 


Received, 1 ft July, 1804, two hundred and thirty-ninc 
pound?, two {hillings and four pence, in full for this bill for 
my mafler, Thomas Cabinet- maker W Co. 

per me, Thomas Never-to- doubt, 

^. A Wine-Cooper's Bill. 

Bernard Jones, Efq. Bought of William Wine-Coopcr, 
Feb. I, 1804. galL s. d. - A /, d. 

Palm fack, 1 8 at 8 6 per, 
March 10. Port, red, 35—5 4 *- 

19. Sherry, / 17 .— 6. 6 — 

RheniOi^ 19 — d 8 ~ 

Lift>on white, 32 — 4 10 -*- 
pec 30. A double cheft of .Florence, agreed for^ 400 

10? dozen of beft Burgundy, at jos, 
April ' 3. 7 do. of Colerotie, al. as. 

£. 8r 16 6 

;• J Silver Smith's BUL 

Sir Thos. Bibant, bought of Leonard Silverfmith, 

May 7, 1804. , oz.dwi.gr. s. d. £. /. </, 

A punch- bowl, .wt. 23 4 o at 5 10 per oz. 
A tankard^ 10 3 6 — 6 a — ^ 

A tea-pot and lamp 30 512 — 7 3 — 
6 plates, 73 H 5 — 6 i — 

18 fpoons, 41 o io«««-6 3 •— 

£-5^ ^ 4 


%M 


8. A Grocer^ s 


FRACTIC£. 1^5 

8. A Gr^er^s BilL 

DuUint 1804. 

William Williacns, Efq. to Charles Grodefii Dr. 

lbs. /. d. ^. #•.. dL 

Attguft I. 15? of currants, at o 4 per lb» 

lyi — Malaga raifiosy — o 5^ — ^ 
19! — raifins^ -^ q 5 — 

10,17 — "<^^> — 03^ — 

S^t* I. 3 — fugar, — o 8i — 

3. 8y — peppefi *— I 6 — 

i6. ig oz. of dovesj «<*- • 9 per osi. 



9. A Woollen-draper* s Bilk 

Dublin f SipU 4, 1804* 

Mr, Thoffias Dilatory bosgbt of William Broadcloth^ 

yds* /. d. £^ /« d. 

to pieces of dothi each 42 at 1 a 6 per 

0&. 10. 62 yards of Spanifli black -* 15 li -^ 

Dec ig. 12 pieces of drab» each 36 — 114^ — 

74 yards of broadcloth 163 — 

£* <5i5 4 3 
If part of the biH U paid, write thus : ■ . 


Received firom Mr. Thomai Dilaicry^ two handred pounds^ 
nineteen fliiUings and nine pence, in part payment for my 
mafter, tfVliam Broadcloth. Jtjfr) Trt^f^ 

lo. A TobacconiJPi Bill. 

. Dublin, 1804. 

Mr. Henry Virginia, to Jofeph Tobacconift^ Dr« 

£' '• '• 
I fahd. beft bright tobacco, qt. wt* 5! cwt. at 

lo^d. perlb.^ 

I box of Orottooko, qt. wt. 7jfi lbs. at 1 1 |d. per, 

5 bags of old Spanifli> qt. wt. 684 lb. at4^d. per, 

' Carried over, 
TOL. I. Bb a h^ds. 


ri*i 
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* Brought over» 
i hhd. qt. grofs, 335 lb. tarcj 42 lb. qt. wt. 

2931b. at 5 1 per. 
2 rolls, qt. wt. 94 lb. at is. 5gd. per» 
A parcel of Patomcck River/ qt. wt. 113 lb. at 

IS. 8d. 


£. I. d. 


s. 

d. £. 

»S 

7 pef 

19 

5 — 

»S 

II — 

3 

10 — 

3 

-^ 

I 

8 — 

2 

6 — 


£'64 a tf 

II. if Bricklayer's Bill.* 
The Rt. Hon. Ed. Thompfon to Jonath. Bricklayer Dr. 
For woiAr and materials at his houfe in Mountjof- 
fquare. s. d. £. a d, 

March 2#. Bricks, 25 tboufand^ at 
22» Tiles, II do. •— 

Lime, 28 hundred -~ 
April 4. Sand, 19 load, • «-* 
Work for myfelf, 90 days. 
Do. a labourer, 90 days. 
Do. for my man, 90 days, 

j^.88 6 8 

1 2 A Builder's Bill. \ 

Jufu I, 1804. ^ 
The Right Hon. Bernard Earl of Dalkey» Dr. 

To Henry BuiUer, for work and materials in his HouTe. 

Mt. Pellicr, 

£• ^* d. £, /. d. 

Oak timber^ 12 load at 2 5 o per load. 
Fir timber, 35 ton — i 12 to —load. 

Carried over. 

Oak 

* Abrick oufht to be 9 iochet long, 4! broid, and x^ chick ; 500 brickt 
are a load ; )ooo tilet, do. j %s buflielt art a hundred of lime ; about 4500 
brick* wiU make a rod of Brick-work, via. a^a « fquar« feet, a brick Mid a 
haU thick. ^ 

t Ntie, Deals and naib are xoo, or ( fcore to the hondf«d» JO fset are 
aload, and 40 fceta cob of timber; 100 fest arc the iquare of cifpciit«*f 
tiling, &c. 


TARE AND TRETt*. itj 

Brought forvrardi £. /. d. 

£. /. d. 
Oak plank, 96 feet at o o 3 per foot» 

Norway deals, 590 do. —6 15 o — hund. 
Sixpenny nails, 25 thou. — o 3 10 — thouf. 
Ten groat nails, 3 hun.— o 14 ip — . — . 
Work for myfelf, 90 days — 034—- day. 
Ditto for 3 men, 90— — o 2 6 — — 
Wainfcot, 73 yd*' 7 ft. o 3 2 — yd. Sigrd. 

Double quarter, 58 feet, — o o 4 -» foot, 
Chriftiana deals, 135 — — 7 10 o — hun. 
Riga Timber, 180^— — o i i — foot, 

£-101 13 35 


CHAP. XIX. 

TARE AND TRETT. 

« 

GROSS weight is the weight of the goods in hundreds 
and pounds, with the weight of the hogfheads, cafks, chefts, 
bag, bale. Sec; that contain the goods. T^e is allowed to 
the buyer for the weight of the hogihead, cafk, ckeft, bagi 
bale, box, &c. wherein the goods are contained, and is fome- 
times reckoned fo much per bag, bale, barrel, caflc, &c. as in 
filks, cottons and railins. At other times, at io much per 
cwt. as 14, 16, 20, or 24 lb. per cwt. There is alio a di£> 
tihdion of cttftom-houfe and invoice tare, as in tobacco^ 
indigo, &c. which is fometimes uncertain, happening 
according to the fize of the calk ; but in general, the weight 
of the csdk, bag, bale, &c. is marked on the outfide thereof. 

Trett is an aUowance made for wafte, dull, &c. in fundry 
forts of goods, as tobacco, fugar, i'pices, &c. and is in moil 
places 4 lb. per 104 lb. futtle, and is found by dividing the 
futtle pounds by 26, (becaufe 4 times 26 is 104) ; when the 
grois weight is brought into pouuds, and before the tare is 
iiibtraAed, they are called lbs. grofs. When the tare is fub« 

B b 2 tratod. 


%» 


ill •TAHE AHI> f R«TT» 

tnOpif and not the Trett^ the remainder is called the fiittle 
weighty and when the Trett it taken away, the remainder is 
the neat wt. (or nett). 

But according to the cuftom of the city of Gorki the Trett 
is I per cwc. j that is i lb. out of every 1 1 2 lb. to be fub* 
traAed from the gtofs wt. of all forts of merchandizes, eicept 
for beef, wool, butter and hides. For wool, there is 
allowed 8 lb. for every 20 done to be deduced after th« 
Taire is fubtraAed, but in Dublin, 8 lb. for every 21 Aone | 
for butter, 2 lb. at the beam for every large ca& ; for raw 
hides, 4 lb. per piece ; and for beef, 8 lb. per carcaf e. 

N^e. Theire is an allbwance of 2 lb. for every draft 
ilbove 3 cwt. to the citizens of London, and this they call 
Cloff. 

The fol'egoing cufioms and remarks being premifed, this 
aioft ufefiil rule in the occurrences of Mercantile Bufinefs^ 
will be divided into five different cafes, as follow, viz. 

Cafi I. 

When the Tare is fo much per box, barrel, t»g, &c. to 
find the neat wt. and amount, at any given rate. 

Ru/e. Multiply the number of boxes, barrels, &c. by the 
Tare of one, and fabtra& the product from the grofs, the 
remainder will be the neat wt. required ; then calculate it at 
the given rate by the rules in Practice. 

I. What will €i|.i baifcis of figs, taeh 3 qrs. 19 lb. come 
to at 4id. per lb. neat, tare 10 lb. per band I 

3 19 
84 10 V 

ike Ihi. hi f bar. 103 24 le the Ibs^ tare in all 

241 

J. /. /• d. 

6 is ^ and i)224i3 at 4^ perlh^ 




560 75 6 

ot6A. \\ \^i 14O I 7i fekr< 

^om 24823 grofi. 1. . Practice 

iTake 2410 ton. Jnf,£.j^ajo 4 loiCafi. 

32413 nt. wt. 

2. What 


TARS AN(> TltETTf ' X$J) 

t. Whait wiU 14 caikt of tobacco come tO| each weijghiog 
jf cwt. 2 ^rs. 17 lb. grofi $ tare, 100 lb« per cafk^ at 9I. ^ 
per cm. i Anf. 62 il, i6s. Sd* 

3. What will 400 raw hides come to» wt. grofs^ 306 cwt, 
3 qrs. 15 lb. ; tarci 4 lb. per hide, at 198. lod. per cwt. ? 

Anf> 290I. 38. ajd. 

To find the amount of any quantity of goods, at a given 
rate, when the Tare is fo much per cwt. 

Ruli- I. When the Tare of one hundred b an aliquot 
part of it, divide the grofs weight by the denominator, and 
fubtraft the quotient from the grofs wt. the remainder will 
be the neat weight. 

2. But iPthe tare be not an aliquot part 0/ an cwt. take 
fuch parts as make it up, and fubtraA their fum from the 
grofs weight, the remainder will be the neat weight, then 
£nd the amount by the rules tn Practice* 

4. What will 85 ca&s of butter come to, wt. grofs, 173 
cwt. 3 qrs* 14 lb. at jl. 4s. 6d. per <cwt. tare betag 16 lb 
perrwt. ? 

Anj. 4S0L I SS. 9/sd. 
cvjt* qrs. Us. 

193 3 H 
i4 is ^ 24 3 10 tare. ^ 


149 



s 

4 nt. wt. 
a^ (by Caft 

M,P«i««.) 

149- 



3 

« 

447 
3 

2 

If 



a. 4is^ 

6 is ^ of 4 

£. 480 12 9y'4 the .^1^ required* 

5. What is the amount of 13 hhds. of tobacco, wt. grofr^ 
each containing 4 cwt. 3 qrs. 1 7 lb. ; tare, 13 lb. per cwt. at 
jl. I OS. per cwt. I Anf. 304I. i^. iTViV^- 


1^9^ TARE AND TRETT.' 

6. If I cwt. of butter coft 21s. 6d. what will 250 firkins 
coft, wt. grofsj 127 cwt. 2 qrs. 21 lb.; tare, 11 lb. per 
firkin ? Anf 1 1 ol. 1 73. 4| |d. 

Cafe in. 

When there 1$ an allowance of both Tare and Trett ; to 
£nd the amount of the neat weight of any quantity of goods^ 
at any rate propofed. 

Rule. Find the tare, by fome of the foregoing rules» 
fubtraft it from the grofs; then find the trett, and fubtraA 
it from the remainder (or futtle) and you have the nt. wt. the 
amount of which may be calculated by the rules in PraAice. 

EXAMPLES. 

\ 

7. A merchant bought 4hhds. of indigo, wt. as follows, 
m. No. I, 10 cwt. 2 qrs. 41b. j tare, 3 qrs. 4 lb. ; No. 2, 
II cwt. o qrs. 10 lb.; tare, 3 qrs. 10 lb. ; No. 3, rt^cwt. 
I qr. o lb. ; tare, 3 qrs. 141b. ; No- 4, 1 1 cwt. 2 qrs. 14 lb. • 
tare 3 qrs. 18 lb.; trett i lb. per, and at is. per ounce, 
^r 89L I2S. per cwt. how much do they amount to ? 

N9. cwi. qrs. lb, qrs. lb. 

I. — 10 2 4 tare, 3 4 or thus: by taking the Ure fir S 

2.1— II o 10 -r- 3 10 Qutof the gross nut. and then the 

3.— 12 I o — 3 14 treii. 

4. — II 2 14 — 3 18 No. osft.qKS.lb. qrs. lb. 

u ' • i.»--io 2 4 tare, 3 4 

g^ofs, 45 2 o 3 I 18 2.— II o 10 -r 3 10 

trett, 1 i7t 3. — 12 i o ^« 3 14 

4.- — II 2 14 — 3 18 


lbt.wt.45 o loi 

tare, 3 I. 18 grofswt.45 20 3 I 18 

< tare, 3 i 18 

ar.wt*4i 2 20* — — — 

89 12 futtle wt. 42 o 10 

_ trett, I 14/^ 



«■ 


nt. wt. 41 2 231^ at 8pl. 
I2s. per cwt. come to 3737!. 
3649 Carried over. i os. 6^^^. the Anf. ; 

Remark, the difference is aU 14s. 6f d. 


ICA 


TARX AND TRSTT. I9I 

t. 3649 Brought over. ' 

10 is i 20 ID 

2 is i. 4 2 * ^c ^▼^ exhibited die cemmea metliodt 

9ar is ' AA 16 ajttught in moft of our fcliool.books, vis. by 

xuT* 7 /c deducing the trett from the grofi weight be- 

10 lb. IS y 12 10 fofg the tare is 6rft taken away, and eon- 

4 '^ 7 3 4 trailed it with that method whid» reafon and 

I IS I 08 •demonftrauon maoifefUy poinc ont at jiift and 

' ^ truly fcicntific, vix. by taking the tare firft 

from the grofs, and then, from the remainder, 
* Anf. £ •3734 I^ which is the abfolate weight of die goods, nTu- 

ally called the fitiU vmgtt, deducing the trett and finding the amt.; by which 
it appears that there is a nuterial di&rence in the anfwers* m. al. X4S. 6^d« 

€0 that in high*priced articles* fuch as indigo, filk, &c. a Tery confideraUe 
error is intr^uced, when the common method is oiiedy af may be fisea by 
the foregoing example. 

When the trett is according to the cuftom of the city of 
Cork, viz. I lb. per cwt. it is no more than to tak^ i lb. for 
every cwt. (i. t.) \ lb. for every 1 1 2 lb. ; \ lb. for i qr. ; 
^ lb. for 2 qrs. ; % lb. for 3 qrs. &c. which reduce to cwts. 
qrs. and lbs. if need be, and AibtraA it from the futtle wt. 
the remainder will be the nt. wt. 

8* What will 2 hhds. of tallow come to, weighing grofs 
21 cwt. 2 qrs. ; tare 28 lb. per hhd. ; trett i lb. per cwt* 
and at il. los. per cwt. ? Anf. 23I. 19s. 5tti^« 

9* What will 2 bags of merchandizes come to, wt. grofs 
6 cwt. 2 qrs. ti'ett, i lb. per cwt. tare i qr. 4 lb. and at is. 
8d. per lb. ? Anf. 57L 9s. 7^d* 

10. What will 1 50 carcafes of beef come to, wc. grofs 675 
cwt. o qrs. 7 lb. trett, 8 lb. per carcafe ; at 8s. 4d. per cwt« 
and what is the nt» and amomit ? 

> Anf nt. wt. 664 cwt. i qr. 11 lb. amount 276I. i6s. 2f|d. 

11. Bought 500 firkins of butter, weight grois, 243 cwt« 
3 qrs. tare, 131b. per firkin; 'more 364 do. weight grols^ 
J98 cwt. 3 qrs. 12 lb. tare, 124 ib. per firkin ; more' 1728 
ditto, each wt. grofs, 2 qrs. 16 lb. tare la^lb. per firkin ; 
trett, I lb. per cwt. and at 32s. 8d. per cwt. I demand the 
nt. wt. and amount ? 

Anf 1250 cwt. 2 qrs. 19/^ lb. neat; its amount 2042L 

1 2. Bought 264 firkins of butter, wt. grofs 3 14 cwt. 2 qrs. 
19 lb. tare, 13 lb. per firkin+514 ditto, wt. 238 cwt. 1 qr* 
1 8 lb. tarci \l% lb« per firkin-i-196 dittOj wt.. 89 cwt. 5 qrs. 

191b. 


XM t ARB AK* TtETT. 

lolb. tare, i2i lb. per fekia; trett, i lb. per cwt. and it 

22%. 4<1. per cwt. ncae. Wkat trUl they amount to ? 

^ ^ *^ ^«/. 615 lb. us. lojjd. 

f3, Received 120 large caiks of butter, each weight, 
i cwt. a qra. 7 lb. tare, 32 lb. pcr+117 ditto^ each wdg^ 
1 cwt. 2 qrs. 6 lb. tare, 34 ^ lb. pcr+283 ditto, each weight, 
I cwt. 1 qr. 18 lb. tare 27 lb. per ; I demand the nt. wt. 
Ind amount, at ajs. 8d. per cwt. ? 

Jb^. 623 cwt. o qr. 10 lb. neat; amount 799I. 12s. 7^ 

Cafe IV.— 0/ ff^ool.^ 

14. Bought 3 bagsof weoi, wt. via. No. i, 3 cwt. i qr; 
ItUK} No. 2, 3cwt.3 qrs. 7 lb. ; No. 3, 3 cwt- 2 qrt . 151b. 
tare 30 lb. per bag, and trett, 8 lb. per 20 ftone, at los. 60. 
per ftone r what do they amount to ? Am. 351. i6s. 7id. 

EXAMPLES. 

Cfvt. qrs. Of. 

30 No. I.— 3 I 17 

3 — 2—3 3 7 

' — qr.lbi. ^^ 3. — 3 a 15 


90=3 6 


10 3 6 
3 6 

10 . o o 
700 


70 o o 
8 i». « y'j, of 20 ftone, i 12 o 


cwt. 68 4 o at I OS. 6c). Find amt* 

per rules in PraAice. 

1 5. What wiB 5 packs of wool come to, No. i , 4 cwt. % qrs. 
1 5 ib. I No. 2, 4 <wt. 2 qrs. o lb. j No. 3, 3 cwt. 3 qrs. 21 lb. 
No. 4, 3 cwt. 3 qrs. 14 lb. j No. 5, 4 cwt. o qrs. 14 lb. 
tire, 28 lb. per pack ; trett, 8 lb. for every ao ftone, at t is. 
«1 ptt ftone ? Anf. 77I. 153. 8^|d. 

• After yon havededaaed die tare M before, i^ultiplr Ac cwts. by 7 
(becaufe there are 7 ftone of wool in m lb$.) towhichaddtheftwieiin the 
^. and Ibi. (if any) then becaufc there are % lb. trett allowed for CTcry %o 
fktiOtx lay a lb. is V9> and the futile wt. divided thereby, ^dthe qiM- 
tient taken from the fnttle wt. will give the at, wt. in fiaocH ftc. thcB find 
tl^ aaumnt by the rules in Pradicc. 


TARE AKD TRKTT. ^ J93 

Primjcuous ^ueftions. 

i6. Sold 2 hhds. of tallow. No. i^ wt. i icwt. 3qr3, 171b. 
grofs tare 3 ()n« solb. No. a|Wt. iicwt. 1 qr. 171b. groft 
tare 3qrs. 141b. trett ilb. per cwt. How mucb is the neat 
wt. and ita amount at il. los. per cwt? Anf. Neac weight 
a I cwt. iqr. 6ilb« ami amount^ 31L 19^1. 2 J^d. 

ft 

17. Bought 4 packs of wool» each wt. groTs 7<^wt. gqrs. 
241b. tare 321b. per ; more 9 pack^ each wt. 50 cwt. 3 qra. 
ailb. tare 3olh. per pack \ more 1 1 packs eaeh wt. 5 cwt. iqr, 
aotb. tare adlb. per pack ; and at 133. 4d. per (loao : what 
will it come to ? Afif, 636I. los. lod. 

iS. Invoke ol 1 5 bags of wool bought for vof owa account, 
iHSB. ct. qrs. lb. ct. qrs. lb. ct. qra. lb 

No. I, 4 3 16 No. 6> 5 3 20 No. XI9 5 ^ 19 
2,' 5 I 12 7, 6 2 12 12, <i I 8 

3i 3 3 «5 8* ^ I «4 n* 6 % s 

4, 6 I 24 9, 7 I II i4i, 7 J 18 

5, 7 24 10, 4 3 26 ij» 7 ^ »2 
Tare 301b. per bag, trett 81b. for every 3 cwc. at los. 3d. 

per ftooe : how much do they come to ? ^ns,^t iL 13s. Sfd. 

19. Bought 1 2 bags of wool, viz. 

ct. qrs.lb. ct. qrs.lb. ct. qrs.lb. 

No. I, s 2 24 ' No. 5i 6 2 13 No 9, 6 x^ 17 

2, 2 I o ^> 5 I 19 1O9 4 2 26 

3, 7 I 18 2' 7 2 M ii» 5 3 »3 

4, 4 3 22 8, 5 3 24 12, 6 I 19 

Tare 29H). per bag, trett 81b. for every 20 ftonc^ at los* 
yd. per ftone : what do they come to ? Jftf. 243!. is. 4d. 

• 

20. What will 3 bales of coffee come to, No. i, weight 
2cwt.3 qrs. i2lb. ure i61b. No. 2, 3 cwt. 1 qr, aolb. rate 
I9lb. No. 3, 3 cwt. I qr. 241b. tare iSlb^ trett lib. per 
cwl. and at 18I. los. per cwt. ? Jn/. 170I. os. 2||d. 
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CHAP. XX. 

ESTIMATES, IMPORTS, AND EXPORTS. 

GOODS Imported and Exported have feveral charges 
attending them, which are to be added to the firft coft, in 
order to afcertain what they ftand the owner in: 

The following examples will explain the method of making 
the neceflary calculation. 

Cuftomert make trade, and the opulent are the chief 
confumers ; it is by their expatriation that trade is to be 
benefited. Foreign trade confifts in exports and imports; 
exports are of two kinds^ raw materials and manufafhire. 

Tha exports muft always bear a proportion to the imports, 
if the former decreaie fo mnft the latter. Markets make 
trade, and cuftomers make markets. 

1 . Samuel Champion (hipped in the Cardiff of Dnblin, 
bound for Cadiz, 400 barrels of beef, each weighing 2 cwt. 
3 qrs. 141b. which being bought at the rate of 2|d. per lb. 
jalting and cooperage ftood him in 3s. 6d. per barrel, carriage 
to the quay, boat hire/&c amounted to 2I. 14s. pd. heaUo 
bought 250 tubs of butter on the quay, each weighing icwt. 
2 qrs. 18 lb. which when on board ftood him in 31. 4s. 6d. 
the cwt. Required the whole amQunt of the butter and beef? 

Anfw. 2619I. 2s. 9/;^d. 

2. x\ merchant in Cork imports from London 5 bales of 
paper, each containing 10 reams, which with charges there, 
amounted to 29!. he pays in Corl^ 6d. per ream duty, for 
freight 19s. porterage is. What does it ftand him in per 
ream ? Ans. 1 2s. 6d. 

3. Bought 200 carcaflesof beef, weight neat 830cwt. 2qrs. 
at 18s. 8d. per cwt. and falted them up in 400 barrels, 
which (lands me in 3s. 4d. a piece, paid for 50 barrels of 
fait at il. js» 8d. per barrel, paid for faking, labourers, &c. 
4I. 38. 4d. I want to khow what one barrel ftands me in. 

Anf. 21.6s. 2/^4. 

4. Shipped for Briftol 20 packs of yarn, which, cod me 
408I. I OS. paid for 59 yards of coarfe linen at 7d. per yard, 
for packing 5d . per pack, porterage to the quay 4d . per pack, 
for liccnfc, duty, and oiher charges, 5I. 13s. 4d. lighterage 

IIS* 


COMMIS'SION ANt) BROKERAGE. I95 

« 

1 1$. 2d. 1 deiire to know what they ftand me in per pick 
on board. j^s. 20I. 17s. 2/Qd. 

5. Imported from Spain 10 tun of wine at xol. per hhd. 
paid duty is. id. per gallon^ freight 153. per tun^ the charges 
for lighterage, porterage, &c. /came, to iil. 9s. by accident 
one pipe containing 126 gallons entirely leakpd^ What doth 
the remainder (land me in. per gallon ? How muft I fell it 
per hhd. to gain 10 per cent. ? And what then will be the 
gain upon the whole? ^/ij.t the remainder ftands me in 
4$. 7d. per gallon; I muft fell it at 15I 17$. 7id per hhd. 
and gain by the whole, C4I. 17s. 3d. 

6. Imported 6 bags of hops each weighing 5olb. which 
ftand me in 15I. 4s. pd. befides 2d. per lb. duty, freight 
25s. and porterage home is. 6d« I demand what lib ftands 
me in ? Am. I5|dt 


CHAP. XXL 


COMMISSION AND BROKERAGE. 

COMMISSION is a premium allowed by an employer to 
bis faAor for tranfafling hb budoefs. Brokerage is ao allow- 
ance of fo much per cent to perfons called Brokers, whofe 
employment is to find out cuftomers, to buy goods, and 
procure merchandize for foch as want to purchafe. The al- 
lowance made to peribns who tranfaiSl the buiiixefs of mer- 
chants that deal in foreign trade is called fadorage and b little 
different from commiffion. 

Infurance is an allowance of fo much per centj given to 
certain perfons and offices^ who engage to make good the 
lofs of ihips^ boufes, and merchandizes^ which may happen 
from ftorm9» fire, ^c. 

By having the amount of fales of goods difpofed of by a 
£iAor, broker, or perfon commiifioned, the amtQuiit 0/ goods 
infured, and the premium or commiffion^ &c. allowed on 
every loel. &c. to find the commiiiion on the whole. 

Ru/e I. Multiply the fum (on which the commiffion, 
brokerage, infurauce, &c. is to be charged or calculated,, by 
ihe integer or whole number of the rate, and for the frac- 
tional pan of the rite, take the like part of the fum. 

C c a 2. Divide 


t^ COMMISSION AKD fiRmCCRACg. 

2. Divide the product by ioo» thus/ firom the{>otiads of 
the dividend point off two figures to the right hand.- Thefe 
figures fo cut off, multiply by 209 adding the (hillings, (if 
any) and from /this produ£k again cut off* two figures to the 
right Thefe two now cut off» muhiply by 1 2» adding the 
pence of thedividend» (if any) and here again cut off a figures 
to the right and multiply bj 4, adding the farthings of the 
dividend (if any) and ftili cut off two figures as before/ thefe 
feveral fums to the left of the feparating points, are the 
pounds, ihilliRgSi pence and farthings of the anfwer required. 
Or thus : 

AJbort rule of dividing £. /. d. by lOO. 

Omit the units and tens of the pounds, fetting the remain- 
faigfigures of the .pounds underneath each figure two places 
farther to the right, and you have the pounds of the 
quotient. 

2. The 5th of the units and tens To omitted, are the {hillings. 

3. The remainder of the units (if any) take as tens, with 
half the (hillings of the dividend, as. units, then caft* away i 
ior every 25 , the remainder here is farthings, which reduce 
to pence, 

EXAMPLES. 

Wilfiam Jones of Dublin, fold 400 barrels of oats, 
belonging to Mr. Nicholas Walfh of Waterford, which 
amounted to 345l.($s. yfd. and for which he allowed 2i per 
cent commiflion on the whole : how much muft he remit his 
employer after deducing his commifBion i 

Anf. 336I. 13s. iiid, 

er tbiis ; ty thtemmuen woj: 
34S 6 7* 8^3 « 71 

2i 20 

690 '3 3* 
17* 13 3ff 


345 6 

d. 

2i 

690 13 
172 13 

3i at a. 
3» at i 

863 6 

7j at ai 

« 12 

8 xhtJtu. 



%6'i 6 7| 7,99 


3.99 
from Tales 345I. tfs.^ld. take the commiflion, 81« 12s. 8d. | 
nearly, remaiiu 336I. ijt, i t|d. the fwn to be Knitted. 
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Iftie. Too fee the difference between both methods, ill 
dividing by ioo» the one done at firft fiiht, the other 
having 15 figures. 

£, s. d. £^ /. d. 

2. What is the commif. on 456 7 B at ^ ? 2 5 ^i + 

3. 567 8 .9 — i? I 8 4t.+ 

^. 5y8 ^ 10 — I? o itf iii.+ 

5. 789 10 II — i? 2 la 74e 

6. 380 10 5— 3*? 14 5 Arh 

7. 199 3 6—2;? 4 19 7,'g. 

8. ■ 1009 t8 .0— 2i?22 14 5|j. 

9. ' 336 10 o— •2i? 883. 

/ID. What mad I pay a broker who feila goods for me to 

the amount of 500L los. 7dv being allowed 7s. per ct. for 

bis trouble? An/* il- i^s* o^^Vod. 

II. Infuredon goods in the WiUiam, of Dublin, bound 

for Alicant, in Spaio, amoanting to looool. at 10 per cent. 

Jlnf, loooL 

T0 calcuioH Commiffion^ Brohrage, tjc. by Aliquot farts tfioo. 

Ru/e. Take fuch part or^ parts of the fnm propofed, as 
the rate is of 100. 





BXAMPtES. 



(la. 

£■ 

) "3 

4 

J. 

5 « 5 

£• 

(13) 234 

t. 
5 

d. 

6 at a^j 

5- 


3 
S 

(>4.) 345 

2i •» ,'» 5 

/. d. 

6 7 3»t 7i 

5 4 « 5 
12 8 at 2^ 

«7 

.1 J Jtfif^ 


^.26 

18 oAiif, 



Of Infurance. 

Infiirance is a fecurity or writ, called a policy, given by 
nerfoD^i called Infurov^ or Under- writers, to indemnify the 

infurcd, 


jpS COMMISSION AND AHORBRACfi. 

infuredy or pcrfons infuringy from fiich lofleS) as arcf 
cxprefied in the policy for which a premium is given to the 
former^ and with the reltridtions particularized in the 
writ. 

In cafe of lofs, the infured recovers, generally, two per 
cent, fhortof the fum under- written^ thatis^ inftead of tool, 
he recovers 'but 98I. \ but as an equivalent, the infured 
may have this two per cent alfo ; and this is calle^d c6vering 
his outfet. This draw. back of 2 per cent, is called the 
difcount per cent. 

In cafes where partial lofs is incucred for the prefervation 
of the whole, ali concerned in the (hip, CrTgo, &c. are to 
bear a proportional part of what was facriAced for the'com* 
mon good J . and which muft be made good by the under- 
writers, in fuch proportion as they have under- written^ and 
this is called average. 

froi, I. The fum to be infured given together with the 
rate per cept. to find the premium upon that ium. 

Rule As lool. are to the given rate per cent, fo is the 
given fum to the required premium. 
Jfoie. Orbis may be done as in page 196. 

EXAMPLE. 

What is the premium of 3471* 12s. 6d. at 15I. 15s. per 
ceot P Jnf 54I. 15s. 0;^„d. 

Prot, 2. The fum infuredi and the difcount per cent 
giveuy to find the fum to be recovered', and the difcount 
opon the whole. 

Ry/f, As lOoI. are to 100 lefs, the difcount per cent, fo 
is the fum infured to the (um recovered, fometimcs called 
Aort recovery. 

2. The difference between the fum infured and the reco^ 
Ycred Camp is the difcount. 

EXAMPLE. 

Ac 24 per cent, difcount, what is the recovery upon 1597I. 
135. 4d. ? ^nf 1557!. 14s. 6d. 

jProh 5. The rate per cent, premium, and difcount, and 
the real value at rifque given, ro find what fum muft be 
infbred to recover the outlet in a fingle voyage. 

Rule, Add the rate per cent of the premium and difcount 
together ^ call this the fum. 

a. Find 
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a. Find the dificrence between this rum and tool.; then (ay^ 
As this difference : is to lOO :: fo is the real value rifque : to 
the fum necefiary to be infured to recover it. 

I want to infure in Amfterdam^ 5741* i8>* premiumt 
7I. Qs. per cent. In Edinburgh, 345L los. premium, 9I. 8s. 
In London, 459I. i is. gd. premium, 7!. 17s. 6d. Diicount* 
at Amfterdam is 2^ per cent, and in each of the other two» 
but 2 per cent ; required the covered outfet at each place ? 

An/. At Amfterdam, 638!. 8s. Sriir^- Edinburgh^ 
389I. 193. l^V?^- London, 509L i8s. 10^;^. 

Prob, 4. The real value at rifque, the rates per centf 
premium and difcount given^ to find the premium out and 
home, and the fum to be infured to recover the infet. 

Hule. I. Find what fum will be infured to recover the 
outfet, by Proi. 3. 

2. Find the difcount upon this fum by Proi. 2. 

3. The difference of thefe fums gives the premiums and 
outfet. 

4. The difference between this laft fum and the value at 
rifque, gives the premium out. 

Then fay. As 100 lefs the premium per cent : 100+2 the 
premium per cent : : fo is tl\e premium and outfet formed as ~ 
above : the required premium home. 

Laflly, As 100 — premium per cent+l : 100 : : the 
given premiumt found as above : the' fum to be infured to 
recover the infet. 

EXAMPLE. 

What fum muft I infure to recover 5780I. on a voyage out 
and home, premium 8 per cent, difcount 2 per cent, in cafe 
oflofs.^ jiftf 6993I. IS. 8|d nearly. 


CHAP. XXIL 


SIMPLE INTEREST. 


SIMPLE INTEREST is an allowance made by the Bor- 
rower, of any fum of money to the Lender, according to a 
pertain rate per cent per annum, which bylaw, muft not exceed 

6 per 


tf per cenfe. &i Irdaiid» or 5 per cent in EDgland, tfait it in 
'A^land, 6l« are diowed for the ofe of lool. for i year 1 12L 
far the u(e of loel. far 2 yean» &c. 

The principal it the mooey lent. 

The rate b the fiun percent perannam, agreed on. 

Theamoottt » the principal and intereft added together. 

Qjfe I. 

To Snd^ the. intereft of any fum of money^ for years, 
and aliquot pant of a year, at any given rate per cent per 
annttoK 

Rule. I. Multiply the rate by the years, and far the parts 
of a year take the like part of the rate, which add together. 

2. With the intereft fo found* work as for commiffioB^ by 
the method in coaxmiffion> page 195. Or thus : divide the 
principal by ao» the quotient is one yearns intereft, at 5 per 
cent 9 which multiply by the number of years for the anfwer i 
and for any other rate take proponional parts. 

BZAMPLKS. 

T. What b the intereft of 555I. 5s. 5d. for 2i years, at 4^ 
percent per annum? <dtnf. 62I 9s. 4^^ 

jemrs. £• /. d. 

2 9 Multiply 555 s 5 at III 


J 

V 


2i 

— — 6107 19 7 at II 

iii 138 16 4I at i 

100)6246 15 iii 

£' 62 ^ 4i the Anf. required. 

f r thus : cr thus : 

£. /. tL £* s. rf. £• X. d* 

555 5 5 555 5 5-^20=27 15 3^X2*= 
■ 69L 8s. 2^-*-t'b thereof=62L 9s. 4id« 

xo is y\ 55 10 6i As before. 

ri is ^ 6 18 gli 

£^^^ 9 4i 
the fame as before. 
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Or thus, by the common way : 

£• £' ^- £' •'•''• 

If loo : 4 lo :: 555 5 5 
20 ^6 ' 20 



ijo 1 1 105 

12 


24COO I33^<5s 

90 


i. 


24000)11993850(499 
96000 


259385 

216000 2|C)49i9 ^rii 


233850 24 19 8' Ji 

2^ 1 6000 2I 


V 


17850 49 19 sii 

12 12 9 IO|f 


24000)214200(8 £'^^ 9 4^ 

192000 the lame as before. 

«a2oo^m Inthifirji 13; i/i 

the latter^ 117. 

2d. What is the interciV and amouot of 277I. 12s. 
S^d. for 4 \ year^. -^t 5 per cent . 

At^. Intereft, 62I. 9t. ^4^'i. \ amount, 340L 2s. o||d. 

3. What is the intereft and amount of 642I. los. for 3^ 
years, at 5I per ct. ? 

Ans. Intereft 123I. 2s. iid. amount 765I. 12s; f idw 

4. What is the intereft and amt. of 379I. 2s. 6d. for 4^ yrs. 
at 5^ per cent ? Ans. Inter. 91I. 5s. 5d. amt. 470I. 7s., 1 id. 

5. What is the intereft and amt. of 258I. i is. 3d. for 77 
years, at 5 1 per cent ? 

Anf Intereft 107I. 14s. S^d. amount 366I. 5s. 1 i^d* 

6. What is the intereft and anU. of 212I, 8s. lid. for 6| 
ywrs, aft 5I per ct. ? 

Anf Intereft 81I. 8s. 5 Jd. amt. 293I. i6s. 6Jd. 

VOL. 1. D d c^y^- 
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Cafi. ir. 

To calculate intereft for years and monthsj at 5 per cent 
per annum. ■ ' 

* Ruk, Suppore the years {billings, and the months 
pence ; then take fuch part or parts of the principal as thoie 
fli^lings and pence are of a £\ 

1. Or niuHiply the months of the time given by the rate 
of intereft, divide this laft product: by 1 200, this fra£tion, 

. reduced to ks loweft terms, will give the intereft of iL for 
the given term. 

2. Multiply the given principal by this laft fra£Uon» and 
you have the anfwer. 

EXAMPLE. 

J. What is the intereft of 161 1. 15s. 4d. at 5 per cent per 
annum for syeafs? 

£. /. d* 

161 15 4 

5 years taken as ■ ' 

lbill*=s:5s. is i j^*40 8 to An/. . 

♦ 

2* What is the intereft of 161I. 158. 4d. for 6 yearsi 3 
months, at $ per cent per an. ? 

161 15 4 OrthuSfbjtbifeamiruU: 

jrs* ' ■ yrs» w. m. 

5 ns i 40 8 iofor5yrs. 6.: 3=75 
I is I 8 I 9^ do. I. • 5 " 

3m.is I . 2 o 5I 3 months 

£'$0 II o\l'\t Anf. 


^5-f by i20osr/j 

Or 


* The firOTnile demooftrated in the firfi example, thus : fiod the inte- 

rcH oif xl. for i year, thus : ^ 

g Prik, time g^in, 

100 : I : : 5 

1:5:* MUnk. Then muhiply ift and sd for 

'a dWifor, ahd the other 3 for a dividend, per rule page 138, that iooX'= 

xoo and iX*X'=*f » '^'*^°*'* yVi^^i** ®' ***"• 5X5-r«<^=il. 
hence the rule is maoSfeft. 

JVoi#. The rule for 5 per cent may he applied to any rate. I. Eind the 
intereft ar 5 per cent. 2. For the ditferenre between 5 and the propofed 
t%xt^ take fuch part of the intereft at 5, at the difference it of 5. 5. If the 
propofed rate be more than 5, add thit part ; if left than 5, fabtrad the 
part fonnd, from the intereft, at jptr cent. 
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ao3 


i6i 15 4 
5 

'4)808 16 8 
202 4 2 


Or ihusy by the common way 1 


100 

20 

2000 
12 


yr,m. 
63 
12 

75 


£•50 II oi 

the fame as before 

# If 24000^^5^^38820 

i2>^^ ^ 75 


161 15 4 

20 

3^35 
12 


159 

20 

288)3180(11 
288 


288000 


300 

288 


12 

12 

144(0 
4 


194120 
271768 

2911809 
5 


2881OO0) i45^>ooo ( 50 
1440 


'59 

Anfwer, £.^0 i u, oy. the 
fame as before. Remark rhe diiferencc: 
ThfOfti having li^jigjbe other only 40. 


576(i 

576 
Fin4 the intcreft and amount of the following principals : 

3. 242I. I OS. for ijckxif 7 months, at 5 per cent. 

jlns. Intereft ^7U 13s. i lid. amt. 3.0I. 3s, 11 id, 

4. 242I. los. for 3 years, i month, at 5 percent 

Anf. Intereli 37I. 7s. 8id. ; amoaut 279I. 17s- 8jd. 

5. 24 2I. I OS. for 6 year$> 5 months, at 5 per cent. 

Anf^ Intereft 77!. i6s, Ord. \ amount 3 :oi. os. of J; 

6. 1751* I OS 6d. for 1 year, 7 months, at o per cent 
Anf. Intereft 16I. 13s. S^Vs^. \ amoaut 192L 3s. 11 iV^^d. 

7. 340I. for I year 6 months, at 'B per cent, ^ 

Anf. Intereft 40I. i6s. ; amount 380! i6s. 

8. 215I. 4s. 2d. for 7 years, 3 months, at 6 per cent. 
An/. Intcreft 93I. i2s. 3fd. \ amount ^oSl. i6s. 5|d. 

: »d2 p. aijK 


I 
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9. 215I 4s. 2d. for 4 years, 7 months, at 6 per cei;it. ' 

Anf. Intcrcft 59I. 3s. 7id. ; amt. 1741. 7$. gjd. 

10* 125]. IS. pd.for 4 years, 2 months, at 6 percent ? 

-^f/2/I lotereft 31I. 5s. 5Jd. j amt. 156I. 7s. 2id« 

Interifi fir months ^ ut 6 per ant per annum. 

* Rule. I. Multiply the principal by the months, 
2. Divide the produA by 209, th6 quotient will be thfr^ 
tnfwer. 

Note. If the given number of months be even, you may 
muhiply the principal by iMlf the montbst apd t^je* loodth 
of the produft is theanfw^r, (which may be done by the 
ihort method in Conimiffion» page 196); or thus: omit 
the tens and units of tl>& pounds, half the reft of the pounds 
gives the pounds of tbc incereft ; the remainder of the huu* 
dreds together with the tens, gives the {hillings ; to the 
remainder of the dividend add ^ of the fame, (which may 
be done in the mind) the pounds of the total give the pence, 
and 5 {hillings give a £art1ung. 

T. What if the intercft of 1 171. ;s. 2id. for 5 years, at 6 
per cent per annum ? 

jf • J. d. 9n* 

117 5 2i for 5 yrs* or 60 or thus, iy the id rule: 

S 5X6 3 theintereftof 


586 6 oi 

13 

£' '• 

117 5 

• 

10 a^.for one 
y«r. 
a* 

o4- 

2,00)7035 12 6 

2T 

3 

•• 

£-35 3 «*-rf«/. 

10)351 15 

7* 

• 

£35 3 

6| fame as before. 

or 


* The rule at $ per cent for montks demooflnted tlint : Let tcsuij mwca^ 
berofmonthi frh. timt gsik 

100 : i» f 6 

I I lit : o BUmA, 

if II 

Then-—- or -— - the intcrcft 0/ iLfpr m liaic : hence the rule U manifeft 
< isoo aoo 
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aQ| 


lOO 
20 

2000 
12 


or thus, by ^he common vfay : 

117 5 2i halfpi9Ui £. baJ/pena 

20 then, If 48000^..^^^ , ^^S^'^^5 
i^ ^ 5 

2345 
12 


49000 


24000 

2 


28142 

2 


261425 

6 


48000 56285 


4800,0)168855,0(35 
14400 


The jiti/l 3 51. 3s. 6id: as before : here 
indeed is a great difference ; t&e ^e having 
i 6 % figures / the otktr only 30. 


24855 
24000 


85s 

20 


)I7ioq{3 
14400 

2700 
12 

)3 2400(6 
28800 


3600 
» 4 

)i44oo(* 
14400 


d. Find the intereft of 161L 15$. 4d. for 3 
ippnths, at 6 per cent per annum. 

3. How much will the intereft be of 1 161I. 
|OS. for 6 months, at 6 per cent ? 

4. How much 18 the intereft of 1 090L for 8? 
months, at 6 per cent ? 

5* Find the intereft of 215I. 4$« ^d. for 3 
years and 5 months^ at 6 per cent. 


% 8 6,», 
34 \6 io| 

44 * 4I 
tf. What 
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6. What is the iiitcreft of 876I. 5s. 4d. for. £, /. i. 
1 o months, at 6 per cent ? 43 1-6 3 f 

7. What is the intcreft of 57 il. 15s. for 8 
months, at 6 per cent per annum ? ZZ ij 4^ 

8* Tdl me the intereft of 344L 17s. 6d, for 

12 months, at 6 percent per annum f 2o 13 10^ 

9. Tdl me the intereft of 1090I.' for 17 

iDODths, at 6 per coot. 92 13 o 

io. What is the intereft of 197I. 1 is. for 3 

^months, at 6 per cent ? ^ ^9 3 A 

Nofe. This rule of 6 per cent may be applied univerfallj 
to other rates. 

Rulfi. Find the intereft at 6 per cent. Secondly for the 
difference between 6 and the rate propofed, take fuch parts, 
of the intereft at 6 as the faid difference is of 6. 1 birdiy, 
if the rate propofed be more than 6, add, if lefs, fubtraft 
the port from the intereft at 6. 

II. Caft up the intereft of loool. for 15 months, at S 
percent. Anf. looU 

I a. At 8 per cent, what will 468L i6s. 8d. come to, for 
I inoiitb i Anf, 3I. 2s. d^\d. 

13. At 7 per cent, tell me what will 3800I. I4s.4d. come 
to for I year? Anf. 266I. is. o/,d 

14. What will 3020I come to, for 5^ months, at 8 per 
ccAt? Anf, iiol. 14s. 8d. 

s;. Caft up the intereft of 886K i6s. for i year i i^months 
at 8 per cent. Anf. 138I. i8s. i\\iu 

Intereft for Dayiy at 5 per cent. 

Ritk. Multiply the 4>rincipal by the number of days, 
the prodnA divided by 7360,* the quotient is the intereft of 
the principal for that time at 5 per cent per annum. 

EXAMPLE. 

* 7300 becomes a cnnflant divtfor becaure xt is the intereH of I0o£. for 
73 4ay»y or of t^£, for lOo day» at 5 per cent, 

6oBie Baakera proceed by thcfollowiog nde, Mukijply the fom by ^he dayi 
and divide tbe produd by 30, the quotient gives peoce, uhich redsce to 
ftifiiiig^ and lor e\eKy 6#. abate id 

A. B, As the intcieft of a pour.d for 12 months is one fliilling, for a 
twelfth of a year, (or one movtb) it ift one penny. 1 hercibrc if a month's 
intereft oft «ny fom be reqcircd, we may rccitf^n a penny in c^cry pound : 
th«a a iiMin(h*» iniereft on .v £, i» 3 /. or 21. td. 2 raonthb 5/, 3 months 
7#. td, ^c. This n^cthoit would be exafl if each month «er<! alike, however 
when Febroary is cot included in the time the error in moft cafes will not be 
r^ardcd io bniocf^ 
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EXAMPLE. 

Given at mtereft 410!. 12s. 6d. for 147 days at 5 per oent 
per annum > required the incereft ? 

Solution, 410I. I2S 6d.X 147 4-7300=81. 5s. 4^^. Ant. 

But in this^ or like cafes, as it may be trouUeibme to 
multiply the odd (hillings and pence by the days, it will be 
beft to proceed thus • 

Multiply the pounds of the principal by the days, and add 
in as you proceed, fuch parts of the days as thoie (hillings 
and pence are of a pound. 


« 

EXAMPLE. 

• 

410 

. 147 

2872 

1649 
410 

los. is 
28. 6d. is 

i 

147 

* 73i 
i 18J 

91 J or 92 nearly. 

73|00)6o3|62(81. 
584 

1962 
20 

or ibus^ 
hf thi common ttuif: 
£' /. d. 
410 12 6 
20 

3<5S 

8212 
12 


/ 


2740 98550 

12 ^ 

■ " If 2400oK^ ^^9^55^ 'o* 

328|8o(4- . 3<55H^^^ M7 w 

292 ' ' 

1 20000 689850 20Cp 


>Ha .144000 394200 12 

72000 98550 


8760COO 14486850 

' 5 


24000 


Carried over, 72434250 


f 
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Brought over, £. s. i. 
876000)72434250(8 5 4i 
70080000 

2354250 
20 


47085000 ( 5$. Anf 81. 5s. 4|d, the 

43800000 fame as beforej the 

,. . u difference is upwards 

3285000 of I20 figures. 
12 


39420000 ( 4d. 
35040000 


• •■ 


\ 4380000/ 1 

Or thus : Multiply the principal by the nnoiber of dofs i 
divide the pfoduA by 100 ; to the quotient add ^V <>f itfelf, 
the fum is the kitereft required in three pences. This rule 
is concife and ufefii), but when the number of days exceed 
lOOy a fmall corresffion may be necefTary. 


2. What is the intereft of 50I, for 41 days £. s. i. 
at 5 per cent per annum ? 5 7>t 

3. What is the intereft of 60I 17s. 6fl. ior 

3 days, at 5 per cent ? 6 

4. What is the intereft of 72I. iSs. 6d. at 

5 per cent, for 4* days ? 8 2+ 

5« Required the intereft of 87I. 9s. id. at 
5 per cent^ for 50 days ? II l^V%i 

6. What is the intereft of 1254I. 5s. 6d. 

for 95 days, at 5 per cent ? 1665+ 

7. What is the intereft of 45K i6s« 8d. for 

21 days, at 5 per cent i 27* 


8. What 
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♦8. What h the intcrcft of 61. for 91 days, £, /. d. 
at 5 per cent per annam i - i 5|-{- 

9. How nuch is the intereft of 150I. 153. 
6d. for 53 days, at 5 per cent p'er annum ? i t io^|J^ 

nearly. 

Intereji for Days at Six per Cent per Annum. 

\Rule, Multiply the principal by the days of its continu- 
ance at intereilt divide the produfl: by 300, and from the 
quotient fubtrafl its ^'^, the remainder will be the anfvrer in 
fliillings. 

EXAMPLES. 

I, What is the intereft of 850I. for a 10 days, at 6 per 
cent per annum ? 

VOL. I. ^ E e 850 

^ The two foregoing rules for intereft for da]rt nuy be thus deinonftnted« 
^printlpaU timt. gain, 

'"l I f. ; 0^^1.^^^'r^^THtherequiredinten.ft.h.t 

Hence the folbwing opentions, 5,46 X3?= > 7.7 15 
the anfwer Is. sid. but 7 being .the r 7 of 3<^ ^^ the t't of 5,46 were 
Added to it, the fum Would be S*4M~*'^55^==5*9'> ^hich being multiplied 
by S> tbe prodotft will be 5>9iiX3=i 7,745 the anfwer as before ; hence 
the rule is manifeft. 

Note, I . As 7 J is not ezadly i this rule will not give the anfwer ftridly 
true, yet when the days are few, and the principal fmall, it will give the 
anfwer fufficiently near. z. As in the 6th example* where the fum is latge 
and the time long, proceed by the firft rule. 3. The firft rule is univerul 
for any other rate of intereft propofed either above $ or under 5, by dividing 
the given rate into aliquot parts of 5, if more, add, if lefs* fubtradt. 
4. When the Ihillings and pence are lefs than lor. they may be omitted Ia 
the procefsi as not being produAive of any intereft in ihort dates. 

^ prime, <M«r. pum, 

t !«> ' i^S s: 6 ^ 

850 : 214 :: ohUtnk, 

V^ajTi ^^ ^^ I j8)=8i6X»UX .ooHi«5 °*'^ intereawvured; 

by 73 is the fame as to divide by ^% anddiminilh the quotient by its one 
73d part nearly; therefore the expreffion-'—Xi-rs when 7a is made the 
divifor will be TrX7-r7=Tr::; then the ezpreffion for the intereft above 

7x100 3 00' ■ 

wUi 
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850 
210 

3)00)1785100 


595 

» O f i 


The common method would take 
upwards of 100 figures more, 
which* has been ihewn in page 

205. 


a. What IS the intereft of 205I. 6s. 3d, 
for 237 days, at 6 per cent ? 

3. How much is the intercfl: of 50I. I28. 
6d* for 40 days', at 6 per cent ? 

4. How much is the intereft of 345I. 6s. 
8d. for 73 days, .at 6 per cent i 

5. H6w much is the intereft of 234I. 5s, 
6d. for 1 23 days, at 6 per cent ? 

♦6. Caft up 240I. for i year and 13s days, 
at 7 per cent per annum. 

7 Tell me the intereft of 564I. for 700 
days, at 8 per cent. 

8. Tell me the intereft of lool. from the 
loth of May to the 30th of Auguft, at 8 per ' 
cent. 

9. How much is the^intereft of 175I. for 
438 days, at 8 per cent ? ' 

.10. Caft up the intereft of lool. at 8 per 
cent, from the 6th of June to the 28th of 
December. 


7 19 ^i4 
neariy. 

6 1^^ 

4 2 jo| 

nearly 
4 14 8<+ 

S6 10 7*J 


2 9 
16 16 


* 73 


4 9 «oJ5 


A TABLE 

wiU become 850X114X77^ ^hich la the required intereft in (hiUings, 
greater than the trucintercil by jj (nearly) part of itfelf. Hence the rule 
it manifeft. Q^ED. 

JVc#*. For every 15 cut off by dividing by 300, count a penny; forxrery 
6, a farthing, 

• The fame rule for intereft for dayi at 6 per cent is univerfal for other 
raief; take fuch paits of the intereft at 6, as the faid difference is of 6, 
thin if the rate be more add, if lefs fubtraA. 


vl 
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A TABLE 

Shewing the number of days from one dajr in a Month to 
the fame da; in any folloving Month, in a common year. 
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To compute intereft on a debt when partial paymentt are 
made, multiply the fum, and the fcveral balances in their 
order, by the number of days from each payment, and divide 
the fum of the produds by '7300, the quotient is the legal 
intereft at 5 per cent. 

If a bill of 360I. be due April 10th, of which 180I. was 
paid May loth, Sol. July the 4th, and the balance on the 
1 3th of Auguft, required how miich is due at 6 per cent i 

April lothdue 360X30=10800 
May loth paid 180 

Balance, 180X55=99^0 
July 4th paid 80 

Balance, 100x40=4000 
Auguift 13th paid 1 00 — —— 

73|oo)247loo 

3 7 8 at 5 per cent. 
I o 13 6 FraiUons 

■ III! omitted. 

^.4 I a at 6 per cent. 

In cakubting Intereft on current and caih accounts, add 
and fubtrdft their fums paid and received in the order of their 
dates, and if the balance be fometimes due to one party and 
fometimes to the other, extend the products in different co- 
lumns. 

Required the intereft at 6 per cent due on the following 
account, to^>e lettkd 3 1 December. 

Dr. JUr.Vf. Inglis, iir ac€wni emreni mnlb C. Todd, Cr. 

£' ^' £' ^' 

May 15, To caih i8a o J"ly 5f By caQx 198 10 

June 29f To do. 136 10 0£t.io,Bydo. 145 15 

Sept, 16^ To do. 275 15 Nov.i8,Bydo. 126 o 


Debtor fidd. 
Creditor fide. 


£. /. rf. 


laft balance, £> - 

May 
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£. /. days. 
May IS,. To i«2 0x^5=8190 
June 29, To 136 ip 

318 lox 6=1911 
July 5, By 198 10 

120 bX73=876p May 16 

Sept. 16, To 275 15 June 30 

July 31 

395 15X24=9498 Auguft 31 

Ottr. 10, By 145 15 aept. 30 

oar. 31 

250 0X39=9750 Novr. 30 

Novr. 1 8, By J 26 o Deer. 3 1 

laft balance, 124 0X43=5332 230 

230 43441 

3loo)434|4i 


144 9} 


2|o)l4|2 94' 

^.7 2 9iw*»/: 

Before we fitrd the days, we try if the laft balance (124I.) 
be the fame as the balance of the account, which proves 
the additions at^d fubtraftions ; and before multiplying by 
the days, we try if (230) the fum of the column of days be 
cqtial to the number of days that intervene from (15 May) 
*the date the account commences to bear interefi to (31 De« 
cember) the day of fetilemcnt. 

Required the intereft and balance on the following cafh 
account, allowing 5 per cent when the ballance is due to the 
Bank, and 4 per cent when due to A. B. 
Dr. Mr. A. B. his Cajb acct. wit tie Bank of Ireland, Cr^ 
Jan. 25, To caflidr. ^f .230 Feb. 14, By caih rem. £^iS$ 
~~ " Apr. 10, By do. 140 

May 20, By do. 145 

July 4, By do. 300 

0&» 22, By do. 120 

• 

Jan. 


Mar. 16, To do. 

175 

June I, To do. 

25 

Aug, 2, To do. 

340 

Sept. 12, To do. 

176 

Nov. 7, To do. . 

100 
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Date. 
Jan. 25 
^ Feb. 14 

March 16 

April j 10 

May, 20 

^ June, 1 

July, 4 

Auguft,2 

' Sept. 12 

0£t 22 

Nov. 7 
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By 

Drawn, 

B7 

22586 
9568 


3|oo)i3o|i8 


Drawn, 

230 

Remitted, 

185 

Drawn, 

45 

»75 

By 

Remitted, 

220 
140 

By 

Remitted, 

80 

>45 

To 
Drawn, . 

,65 
25 

To 
Remitted, 

40 
300 

To 
Drawn, 

349 
340 

Drawnj 

176 

By 

Remitted) 

,176 
120 


iajt. Due the Bank. Doe A. B. 


20 


30 


25 


40 


12 


33 


29 


41 


40 


16 


4600 


1350 


SSoo 


3200 


7040 


896 


C' 


78^ 


1320 


9860 


56 

100 

156 286 22586 

From 1 1960= 5 per cent. 
Sttbtraft 2392= I percent. 

9568= 4 percent. 


iipde 


£'i IS 8 Intercft £. s. J. 

Balance due the Bank, 156 00 
Intercft due do. i 15 8 

Due do. ^.157 15 8 


How^ 
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II. How much intereft is due on the following accounts 
current ? 

Richard Clttff of Uublin, Dr. Contra. Cr. 

1804. £' 1804. £. 

Jan. I. ToCafh, 219 Feb. 10. By Cafli, 75 

25. To ditto, 146 March 27. By ditto, 120 

Feb. 19. To ditto 25 April 17. By ditto, 240 

MsU*. II. Toditto, 120 May 14. Bydo.forbal. 75 

Sum, 510 Sum, 510 

Manner of Operation. 

1804- £. intereft days 
January x. Paid 219 due on 

25. Paid 146 l.^\9 X 24 = 5256 

February 10. Received 75 365 X 16 = 5840 

19. Paid 25 290 X 9 ,= ^^'® 

March 11. Paid 120 315 X 20 = 6300 

27. Received .120 435 X 16 = ^5960 

April 17. Received 240 315 X 21 = 6615 

14. Received 75 75 X 28 = 2100 

30|d)3s6|8i 

/.1 18 iil^/. 
For the reafon given in page 209, i 7 J+ 

iM7 4 


Intereft due, j^. 5 17 4 

nearly. 

Obfervations on Inter e/i Accounts Current * 

1. The legil and cuftomary manner of fettling an Intereft 
aecompt is'thus : When money is paid in part, find what 
intereft is then due, and if feafible, take it out of fuch pay- 
n>ent| and apply only the remainder to leflen the principal ; 
or which is all one, and moft commodious, add the intereft 
to its principal, and from the total fubtradt the fum paid. 

2. Now if fuch remainder be iefs than the laft principal, 
then it is the prefcnt principal ; otherwife not. 

3. The 
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3. The intercalary day in February, every Leap-year, mnft 

be accounted for. 

4. September, 1752, wanted 11 days by aft of Paiiia- 
ment> viz. between the 2d and 14th days. 

1 2. Q^Borrowed of R. the principal fum of 4685I. January 
II, 1799 ; intereft 57 per cent per annum : in difcharge of 
his debt, Q^ makes the following payments, viz.— 
1799, November 19, Paid R. £'9^S S ^ 

1801, November 19, Dl^to, 1000 12 cl 

18031 January 11, Ditto, 2984 13 5! 

How ^|ands the account, January ii> 1803, betwixt Q^ 
andR.r 

Solution, 

QJs account of intereft with R. 

»799- . £' 

January 11. Borrowed the principal A = 4685 

Novcm. 19. The intereft of A* to this date, 

312 days, 220 5 a 

49-5 5 2 
Firft payment, 905 5 2 

1801. From principal, B. = 4000 o o 

iJov. 19. The intereft of B. 731 days, 440 12 ot 

4440 12 Or 
Second payment, 1000 12 Oi 


1803. Principal, C = 3449 O o 

January ii. The intereft of C 41 8 days, 216 13 s^ 

3656 13 5i 
Third payment, 2984 13 5? 

Balance due to R £*^1^ o o 
13. A. gives to B. at intereft, anno, 17 17 primo Noveta- 
bris, 6cool. at 4! per cent ; B., to repay him with intereft, 
at the expiration of 2 years, having liberty to pay before that 
time, as much of the principal as he pleafes : now B. pays. 

The 
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the t6th of December, t^iff — 900 

The I ith of March* — — ^ 1260 

The 30th ditto, . *-«• — ' 600 

The 1 7 th of Aoguft — — 800 

The 1 2th of February, 1 7 19, — 1048 

I would knoi4 how much principal and intercft B., primo 
Novcm. anno 1719, is to pay ? Am. 16421. 9$. ayji^d^ 

Manner q/ Calculation. 

£, ' days produS 

November ift, the principal 6000 was in ufe 4^=1270009 
t6th Decemr. then received 900 

5100 was in nfe 85=433500 

I I th of March them received 1 260 

»■ ' " ^ 

3840 was in ure 19=:: 72969 
30th of ditto thcA f eceivcd 600 

^ 3 240 was in ufe 140=453500 

1 7 th of Auguft then received 800 

2440 was in ufe 179=436760 
1 2th of February, 1719, 1 048 

1392 was in ufe 262=364704 

3)20315,24 

6771 8 

£. I. i. h=9^ 9 

Inter. 25b 19 2J ' 

UftPrin. 1392 00 . ^, , -. ^^7^ 'J. 

- n li IS I of 6=1669 8i 

/. 1642 19 2i ■ 

the Anf, - a|o)SOO|9 ^i 


tm» 


Inter. 250 19 ai 


/ 


VOL. !• 


f f 


♦*L:. 
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November 
December 


$riiuSf by tie common w^ : 
dajt 

January 
February 


29 
16 


I ft number of days 45 


December 
January 

February 
March 

2d number 


March 
3d number 


March 

April 

May 

June 

July 

Auguft 

4th number 


Augufl: 

September 

Oaobcr 

November 

December 


28 
II 

8J 


19 


I 

30 
31 
30 
3^ 
17 

140 


5th number 


3« 
12 

179 


I ft number 
2d ditto^ 
3d ditto, 
4th ditto, 
5th ditto. 


of days 45 

19 
140 

179 


From 730 
Take 468 

6th n. 262 


30 
3^ 
30 
3^ 


Due 
Paid 

Due 
Paid 

Due 
Paid 

Due 
Paid 

Due 
Paid 

Due 




36500 


30000 
24000 


468 


60CO 
900 

5100 

1260 

3840 

6co 

3240 
800 

2440 
L048 

1392 


ift. 


2d, 


3d. 


4th. 


Sth. 


6th. 


270C00 Carried over. 


Brought 


SIMPLB INTEREST. 2I9 

270000 Brought forwardj 
90 


365|oo)243boo|oo( aifo)66|5 
2190 ' 

jC'33 S 


2400 
2190 


N 


365)3300(9 


2I0O 3265 

1825 




(ii) lOoK^ ^5x00 ("0 looj^ ^3840 


36500 25500 365o<> 34560 

40800 3840 


^ 


433500 729^0 

90 90 


aiO ' ■ «iO 


36510a) 390i5o|oo(io6|8 j65!oo)65664|oo<i7|9 

365 — 36s 

S3 8 8 19 

2515 2916 

^k9^ 2555 

3250 , 3^H 

2920 3285 

330 329 
12 • 12 

365)39^(»» 365)394«(lo 

365 365 

\3 10/62 298 

V365\73 365 

ff2 (iv) 
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£' '• £• 

(^) *^:> go <!^* 

' ■ m ' 

36500 21960 

17080 
2440 


436760 

■ ^ *io 90 

365100)408240100(11 1|8 ' ».o 

365 — -- 365100)393084100(10716. 

5518 365 ^T--; 

432 — 53 1$ 

365 2808 

— r ^sss 

.^74 , : 

365 21534 

■ ■ I ■ 215^ 

3090 

2920 344 

170 f— ' d. 

12 3(5j)4i28(ii 

1.^. I 4* 365 
365)2040(5 


% 


Wmmmmmmmm mammmm 

36500 4784 

83S« 
»784 

Canned over 364704 


1825 478 

36s 

\aiS/'43 

r ^^65173 2iJ 

» 3<J5 


-^ 
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364704 Brought forward. 
90 


3i5solo) 328233610(8919 
29200 

32850 


3383^ 
32850 

986 

12 


44 19 ^ £' '• 

A 

The 1 ft -rf/i/. 33 5 

9A 

2d — 53 1 

lo^l 

3d— 8 19 

lollf 

4th — 55 18 

S?l 

5th— 53 16 

• I ' I J 

6th — 44 19 

44t 
3Ti,I? 

Laft principal! 1 392 




3650)11832(3 

10950 


d. The i*«/:;f . 164^ 9 ^T«2f 


^) 


882 / 44I 

3650 V 1 825 

Tie difference between the ijl and zd is upwards of 4000* 
H^hen the froBtorts are added. 

C3* Intereft for days^ at 6 per cent per annum. 

Rnle, Multiply the principal by \ part of the number of 
days, and cut off two figures to the rights which are half 
farthingSi and the reft of th^ figures are {hillings ; deduA 
3id. for every pound of this fum» and the remainder is the 
intjcreft at 6 per cent per annum. 

EXAMPLES. 

I. 75I. for 45 days, at 6 per cent ; then 45 X 15=1 is. 3d. 
^jcdudt i|d.=:iis. i:^d. the Anf, 
2- 433^- los* for 91 days=:61. 9s. S^d. the Anf. required. 

M. B. The above Rule and Examples Hr iboiUd have been placed 
^ge »09, 

14. Suppofe I borrow at intereft 300!. at 6 per cent, for 
18 months, with condition to pay as much of the prindpal 
.Before the time as Ipleafc, now after 3 months* time I pay 
£ol.; and 4 months after that tool.; and 5 months after 
that I pay 75 1. I would know how how much principal and 
ibtereft I have yet to pay at the expiration of faid 1 8 months ? 

Anf. 79I. 15s. 

15^ A 
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15. A merchant borrowed at intereft 250I. at 8 per cent» 
for 2 years, with condition to pay before that time as much 
of the principal as he pleafes^ now at the expiration of 9 
months he pays 80I. and 6 months after that 70I. leaving the 
reft the full time of the aforeiaid 2 years, I would know how 
much principal and intereft the faid merchant is to pay i 

Anf. 127I. 1 5s* 

1 6. Lent at intereft 600I. the 13th of May, 17 17, for i 
year« at the rate of 5 per cent, wic^ condition that the 
receiver may difcharge as much of the principal before the 
time as he pleafes ; ;iow he pays the 9th of July, 200L and 
the X7th of September, 150L ; I would know how much 
principal and intereft he is to pay ^X, the expiration of the 
year, counting it 365 days ? Anf. 266J. 13s. 5y'jd. 

17. I799> January 14, R. S. lent to T. U. at ihtcrcft, 
the principal 3 5 Sol. fterling, at 5^ percent per annum ; now 
T. U« paid on account^ the fums foUowing» vis. 

£. jr. </. 

1799. April ajf ' ^^— 1512 10 a 

November^, — 19 11 i| 

180a April 2 7t -^-^ ii i6 6^ 

Oft. 14, •^— II 6 6 

1801. Oft. 14, — — 2000 o o 

I Boa. May i4» •"- ^ 4 511 

Dec. 19, — ^<^ 6^ 6 9i 

What balance was due on this account after laft payment ? 

Anf. 300I. 

1803. The Rt. Hon. David Latouchei Dr. 

Jan. 15. To ca(h paid on your account, 123 00 

Feb. I a To do. paid I. Keen, on your account^ 90 o o 

aa. To do. 47 o o 

Mar. 23. To do. paid R. Jackfon j on your acct. 55 o o 


1803. 


SIMPLE IKTEREST* 2%^ 

i8o^« Contra Cr. 

£. s. d. 

Jan, 31-87 cafli, per your remittance by 

G.Harding, ^ 75 o o 

Mar. 3. Bydo. pcryourdpaftonT. Tronlbn, 100 o o 

Aprils 4. By do. per your* order on ftock, lOO o o 
May 4. By do. per I. Dunn, being the bal- 

lancc of my advance^ 40 O O 

How much intcrcft was due to nie on the 4th of May, 1 803 ? 

An/, il. 13s. I lid at dper cent per annum. 

1803. Paid for account of William Macklin> viz. 

£. s. d. 

May 15. Paid 135 6 8 

26. Do. — T— .115 10 <» 

Tunc 26. Do. — 85 3 4 

July 18. Do. 74 o o 


MM 


^. 410 o o 

I 

1 803. Received in fundry payments : 

I X. d. 

May 15. Receired, — — lOo o o 

June 25. Do. 150 o o 

July 18. Do. 100 o o 

Aug. 13. Received the balance^ 60 o o 

^£".410 o o 

How much intereft was due to me on the 13th of Aug. 1 803 ? 

Anf. il. 7s. 6id at 6 pet cent per annum. 


A TABLE 
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A TABLE 

For expeditmg the folution of all queftions in Simple Inteitft^ 
having any principal number of days and race per cent per 
annum giveni in a concife and fyftematic manner. 


\ Number. 

£• 

/. J. q. 

Num. 

/. </. 

?• 


lOOOOOO 

2739 

14 ^ 0.99 

90 

4 II 

0.71 


9P«ooo 

3465 

15 3.29 

80 

4 4 

2.41 


800000 

2191 

15 7 1-59 

70 

3 10 

O.II 


700000 

1717 

16 I 3.89 

60 

3 3 

I.8I 


600000 

1643 

16 8 2.19 

50 

2 8 

351 


500000 

1369 

17 3 0.49 

40 

2 2 

1. 21 


400000 

1093 

17 9 2.79 

36 

I 7 

290 


30CO00 

821 

18 4 1. 10 

20 

t I 

0.60 


260060 

547 

18 10 3.40 

10 

6 

2.30 


100006 

273 

19 5 1.70 

9 

5 

367 


jyoooo 

246 

II 6 0.33 

8 

5 

1.4 


80060 

219 

3 6 2.96 

7 

4 

2.41 


70000 

191 

15 7 1-59 

6 

3 

3-78 


60000 

164 

7. 8 0.22 

5 

3 

I.I 


50000 

136 

19 8 2.85 

4 

2 

^•|^ 


40000 

109 

11 9 1.48 

3 

I 

389 


30000 

82 

3 10 0.1 1 

2 

1 

1.26 


20000 

54 

15 10 2.74 

I 


2.63 t 

lOOOO 

27 

7 i» 1.37 

0.9 

k 

2.37 


9000 

24 

13 1 3-^3 

8 

• 

2.16 

» 

8000 

21 

18 4 1. 10 

7 


1.84 


7000 

19 

3 6 2.96 

6 


1.58 

- 

6000 

16 

8 9 0.82 

5 


1.32 


5000 

»3 

13 U 2,68 

4 


1.05 


4000 

10 

10 2 0.55 

3 


•79 


3000. 

8 

4 4 2.41 

2 

t 

•53 


20C0 

5 

9 7 0.27 

I 


• 26 


I COO 

2 

M 9 a. 14 

o>9 

• 

.24 


900 

2 

9 3 312 

8 


.21 


800 

2 

3 10 0.1 1 

7 


.18 



700 

I 

18 4 1. 10 

6 


.16 


600 

I 

12 10 2.8 

5 


.^3 


500 

I 

7 4 3-7 

4 


.11 

0^ 

• 

400 

I 

I II O.J 

3 


.8 

f 

300 



16 5 1.4 

2 


•5 


2CO 

p 

10 11 23 

I. 

w 

•3 


' 100 



S 5 3.1 



, 



Rnh' 


I 

J 


SIMPLB IKTEttST. ^12$ 

Rule. 'Multiplf the principal by the rate, mnltiplf that 
produft by the number of days, and divide this laft prodaA 
by ICO, thep take from the table the fereral foms which 
ftand oppofite the fevend parts of the quoticnty and add them 
together for the intereft required. 

EXAMPLES. 

I. What is the intereft of a 25I. los.for 33 days, at 4i per 
cent per annum ? Anf. 12s. 9d. iq. 85. 

Sdutkn. 

Principal 22.5 In the table againft £* /. d. q: 

Rate 4.5 200 is - o 10 11 2.03 

■ 30 — . - 017 2.90 

' 1014.75 3 — . 001 3.89 

23 0.3 — - 000 0.79 

o.Oj^— - 000 0.24 


100)23339.25 
233-3925 


4nf.£.o ir 9.1.85 


2. What is the intereft of 1 5I. 5s. for 117 days, at 4I per 
cent per annum? Anf. 5s. 3d.+ 

3. What is the intereft of i lal. 1 as. 6d. from the 8th of 
May to the fd of November, at 4 per cent per annum ? 

Anf. 21. 4s. ad.+ 


/v.. 


TOL.X. eg t ATABL( 


J 

J 


ii6 • 

SIMPLE 

INTER feSt. 






A T 

ABLE 




For finding the Intereft of any fum of inoney» for unj numbtf 

«r 

memtkh 


weeks, or days 

) M any rate per cent 

1 




tTiars. 

Months^ 

I Weeks. 

Days. 


£' 

£. s, d> 

£' >. ''• 

^. 

/. 

d. 


I 

018 

4^ 





o4 


1 . 2 

034 

009 





Ii 


3 

050 

I 14 

• 



2 

» 

4 

06.8 

I 6i 





2i 


5 

084 

1 II 





3i 


6 

10 

023* 





4 


7 

II 8 

2 8J 





4i 


8 

13 4 

3 ». 





Si 


9 

15 

3 5J 





6 


lO 

6 id ^8 ' 

3 10? 





6i 


20 

I. 13 4 

7 8f 



I 

li 


3<^ 

2 10 

oil 6t 



I 

7! 


40 

3 6 8 

»S 4| 



2 

2i 


50 

4 3 4 

»P af 



2 

9. 

_ 

do 

500 

I 3 o' 



3 

3* 


70 

5 16 8 

I 6 II 



3 

10 


80 

<5 13 4 

I 10 gi 



4 

4* 


9^ 

7 10 

I 14 7i 



4 

ni 


100 

8 6 8 

I >8 5->' 



5 

5I 


2CO 

16 3 4 

3 '<5 II 



10 

II* 


300 

25 

5 »S 4* 



16 

5i 


400 

33 ^ 8 

7 '3 »o 

I 

I 

It 


50b 

41 »3 4 ' 

9 >2 3i 

I 

7 

4* 


600 

50 

ii 10 9 

I 

12 

loi 


700 

58 6 8 

13 9 2I 

I 

18 

4i 


800 

66 13 4 

15 7 8i 

a 

3 

10 


900 

75 

17 6 I* 

2 

9 

3i 


loco 

83 6 8 

19 4 7f 

2 

M 

9i 


2 000 

166 13 4 

38 9 2* 

5 

9 

7 


3000 

250 

57 '3 »o 

8 

4 

4i 


4000 

333 ^ 8 

76 t8 5i 

10 

19 

2 


Soco 

416 13 4 

96 3 Pl 

13 

13 

"i 


6000 

coo 

115 7 H 

16 

8 

9 


70C0 

0* 

583 6 8 

134 12 3i 

19 

3 

6i 


obco 

666 13 4 ^ 

153 16 11. 

21 

18 

4i 


* 90C0 

750 

1 73 I 6i 

24 

13 

I* 


10»COC 

833 6 8 

192 6 ij 

27 

7 

Hi 


20,000 

1666 13 4 

384 12 3i 

54 

'5 

loi- 


30,000 

2500 1 

576 18 5i 

82 

3 

10 



■ 
I 


aiMPLB IKTBREST. ±ZJ 

Rule. Maltiply the principal by the rate per cent, and 
the number of months^ weeks, or days which are required, 
cut off two figures on the right hand of the product and 
colleft from the table the feveral fums againft the different 
numbers as when added » will make the number remaining ; 
and the feveral fums together will give the intereft required. 

N. B.. For every lo that is cut off in months, add 2d.; 
for every 1 o cut off in weeks, add an halfpenny ; and for 
every 40 in the days> i farthing, 

EXAMPLES^ 

T. What is the intereft of 2467I. los. for 10 months, at 
4 per cent per annum ? 

£. A £. /. d. 

2467 10 900=75 o o 

4 80= 6 13 4 

■■ 7=: 6 II 8 

•9870 O i j " 

10 987=82 5 O Jifff. 


2467 

10. 

5 

12337 

10 
12 


987I40 

9 

2. What is the intereft of 2467!. los. for 12 weeks, at 5 
per cent ? 

/• /. d» 
1000=19 4 7^ 
400= 7 13 10 
80= I 10 97 

50= O O 2t 

.u 

1480150=28 9 5 Afif. 
1480I50 • ■' . ■ 

3. What is the intereft of 2467I. ^os.' for 50 days, at 6 
per cent ? 

j^- /. £• X. d, 

2467 10 7000=119 3 4i 

6 400=: 7 13 10 

— — — 2= O T3 ij 

14805 o 50= O O oj 

50 : r^ 

7402150=20 5 7 Jnf. 

eg a To 


7402I50 


. « 


mS simple tKnftiST. 

To find what in dbte from i to do^oooL ptr annotn will 
toane to ior I daj. 

Rale* Colleft the aniiiial rent or income hem the 
Table for i year, againft which take the federal foms far i 
dxjf add them together, it will give the anfwer. 

An efiate of 376L per annum, what is that per day ? 

300=16 si 
70= 3 10 
6= o 4 


376=1 o jiJnf. 


To find the amount of any income, falary or Icrvants* 
wages, for any number of months, weeks or days, 

RuU. Multiply the yearly income or falary, by the num- 
ber of months, weeks, or days, and coUe£l the product fiom 
the table. 

What will 270!. per annum come to for 1 1 months 3 
weeks and 6 days i 

Far ri months. For 3 weeks, 

£• £* J. d. £. £. J. d. 

270 2ooo=i66 13 4 270 800=15 7 'i 

II poo= 75 o o '3 10= 3 loj 

.*«— 70= 5 16 8 ~— ■ 

0970 ' 810 810=15 ^^ ^ 

2970=247 10 o 

For6 daji* For the nubJetime. 

£. £• /. / £. s. d. 

270 1000=2 14 9f 247 ip o 

6 600=1 12 loi 15 II 6i 

1.*-. 20=0 II 489 

1620 ■ " 


=489 £* ^51 10 3* Afi/. 

CHAP- ' 


OF STOCKS. ta9 

CHAP. xxni. 

OF STOCKS. 

BT the ^ord Stock, was originally meant a particular fuoi 
•f money contributed to the eitablifiiing a fund to enable a 
company to carry on a certain trade, by means of which the 
contributor became a partner in that trade, and received a 
ihare in the profit thereof^ in proportion to the money 
employed. * 

EXAMPLES. 

I. Required the price of 700!. bank ftocki at 225? per cent ? 
Solution, As 100 : 225 to : : 700 

7 


£' '57* lOthcAfif. 

2. What is the purchase oi 912L 14s. Bank £» /. a. 
fiock^at 127^ per cent ? 1165 ^9 5ji 

3. What is che purchafe of 2380L Indian 

fiocki at 1477 percent? 35<)4 n O 

4. How much is the purchafe of 16331. 49. 

Bank annuities at 89 1 per cent ? 1504 7 2| 

5. What is the purchafe of 995U los. Con- 

folidated annuities, at 84 J per cent ? 844 18 7/9 

6. What does 2400!. capital ftock in the 3 
per cent Confolidated bank annuities come tp, 

at 84^ per cent ? 2019 o o 

CHAP. 

* But thiA term has been mteoded farther ; (chough improperly) to 
fignify any fum of money lent to government, on condition of receiving 
certain intercft, uocll it is paid, wluch makes a part of the national debt^ 
Now as the fecurity both of government and the public companiei, is 
«fteemed preferable to that of any ^ private perfon, and as the fiocksare 
negociable and may be fold at any time ; and fince the intereft is generally 
punctually paid when due ; fo they are thereby enabled to borrow money on 
a lower intereft than private perfo^s, where there muft be alwayi fome 
danger of lofing both principal and intereft. 

But as any capiul ftoclu of a company are railed for a particular purpofe, 
and limited by Parliament to a certain fum, it follows tha^ when tfaa^ftim 
is completed, no ilock can be porchafed of the company ; thoueh fiiares 
ahxady pnrchafed, may be transferred from one perlbn to asothrr ^ this 

^ " being 


a^O REBATI OR DISCOUNT, 


CHAP. XXIV. 


' REBATE OR DISCOUNT. 

REBATE OR DISCOUNT is when a certain fum of 
money, due at any time to come, is Satisfied by paying fb 
much present money, as being put out at iniereft would 
Amount to the given fum in the lame time. 

To find 9 therefore, the diicounc of any fum* of money ^ 
according to the time it would have becalme due : this is the 

Rule. I. Find the intereft of lool. at the rale per cent, 
and for the given time 

2. Add the intereft fo found» to the i oO| and fay, As 
that fum is to the intereft, fo is the given fum to the rebate 
(or its intereft). 

3. SubtraQ the rebate from the whole fum, and the 
remainder is the prefeot worth. Or, as the faid principal 
and intereft are to lOoU fo is the given fum to its principal, 
(which is the prefcnt worth) then fubtraA the prefent worth 
firom the given fum, and the remainder is the rebate. To 
prove this rule> find the amount of the preient payment at 
the time and rate per cent given, which will be equal to thp 
firft given fum. 

The following is a concife rule for folvipg all ^ueftion; ir 
this rule. To find the rebate. 


bein^ the cafe, there is frequently a great difproportion between the origi- 
nal value of the (hares, and what itt given for them when transferred : for if 
there be more buyers than fellers, a perfon who is indifTereot about felling 
will not part with his ibare without a confiderable pro6t to himfelf j and, on 
the contrary, if many are diQ>ored to fell and few inclined to buy, the value 
of fuch ihares will naturally fall in proportion to the impatience of thofe 
who want to turn their (lock into fpecie. Hence we may have fome idea of 
the nature of (lock-jobbing, the mydery of which confifts in nothing more 
than this ^ the pcribns concerned in that pradlice, who are denominated 
ilock -jobbers, make contrads to buy and fell, at a certain time, fome quan- 
tity of fome particular Aock ; again ft which time they endeavour, according 
as the contra*^ i$, either to rife or lower fuch ftock, by rai(ing rumours and 
fpreading fi&itious (lories, in order to induce people either to fell out in a 
hurry, and confequently cheap, if they are to deliver (lock, or to become 
unwilling to fell, and therefore to make it dearer, if they are to receive dock. 

M 
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Rvle.^ As lool. with its intereft for the gUen rate and 
ticne is to the intereft of lOol. for the fame^ fo is the debt to 
the difcount ; or, as the amount of lOol. is to lool. fo is the 
debt to the prefent value. 

EXAMPLES. 

• I. How much is the rebate or difcount of 975I. IT«. for 
n months, at 6 per cent per annum ? Aft/. 50I. 17s. 2'^^\d^ 

2. What prefent money will f^tisfy a debt of 85I. los.due 
at the expiration of 10 months, difcount being allowed at 
the rate of 6 per cent per annum ? jinf. 8il. 8s. 6yd. 

3. Suppofe 810I. were to be paid in 3 months hence, 
allowing 5 per cent difcount ; what muft be paid in hand ? 

Anf. 800I. 

4. A gentleman has a legacy of 400I. left him by his uncle, 
due to him the 4th of November, but wanting money, Is 
willing to allow 4i per cent difcount for prefent paymegt^ 
what muft he receive, this being the 9th October i 

Ans. 398I. 148. 5+d. 

5. Sold 

Ai the pnce of the different flocks is conflantly floduaring above or below 
Its original valoe j fo when a pcrfon unacquainted witii things of this na;ture» 
fees in the papers, the prices of ftocks, where bond-ftock is marked, perhaps, 
\xi\,^ India ditto, I34. 134^ ; Sooth Sea ditto, 97^, &c. he is to undcr- 
ftaod that loo.l of thofc rcfpc(2ivc ftocks fell at fuch a time for tbofe fevcral 
fums. Thefe ftncks or fund* come under many dcfignations, as Bank-Stock, 
India-Stock, India Annuities, India Bonds, South Sea Annuities, Thrcc- 
pcr-ccnt Reduced Annuities, Three- per- cent Confolidatcd ditto, Thrce-and 
a-half-pcr-cent ditto, Four pcr-cent ditto, Long ditto, Exchequer Bills, 
Navy Bills, De'^eotures, &c. &c. 

• The method s»mong bankers, merchants, &c. in difcounting bills, is to 
find the intereft of the fum drawti for, from the time the bill i& prcfentcd, 
to the time it become^ due, (including the days of gcacc) which intereft 
they reckon as the difcount, and by that means make it more than it ought 
to be. But when goods arc bought or fold, the dilcount is to be made for 
prefent payment at any rate per cent, without any regard to time, the latc- 
reft of the fum, as calculated for a year, is the difcoftnc. 


tXAMPLl. 


77 payable in 31 days, at 6 per cent per annum. 

- From 77 00 Principal furaf 
- ) 13,87 Take o 7 loj Intereft for 3t days nearly. 

9 10 J iC* 7^ >^ 1 1 the ready mon=y to be paid. 


Thii 


13^ tXCHAHOB* 

5. Sold goods Upon tnift for 8 months, to tke anunmt of 
95I. I OS. whac is the prefent worth, at 7 percent i 

Am. 9iL4s« iod.-f* 
6.' How much ready money for a note of 18I. due 16 
months hence, at 5 per cent per annum ? 

Ant. 1 61. iSs. lod. nearly. 

7. What is the prefent worth of 5^!. due 6 months hence, 
at 5 per cent per annum ? Ant^ 50I. X4S. 7|fd. 

8. What is the difcount of 648I. which is payable in 
1 2 months, at 8 per cent per annum i Ant. 48I. 

9. How much ready money muft be paid in lieu of i^ofiL. 
whereof 500L is payable in 6 months, 700L in 14 months 
after y and the reft in to months after this, discounting at 
the- rate of $\ per c<*nt per annum i Ant. 1431L 5s. 3d.-f- 

10. Bought goods at a fale, by inch of candle » for 3000L 
whereof p»d down the |, and pa^fled a bond for the reft^ 
papble in 6 months ; but am at liberty to clear off the debt 
immediately, rebate at 4 per cent annum, befidcs % per cent 
abatement on prefent worth for prompt payment, how much 
ready money will do it? Ant. 2189I. las. Sd.-}* 


CHAP. XXV. 


EXCHANGE. 

EXCHANGE is the receiving of money* in one country 
for the fame value paid in another. The par of Exchange 

• is 

This method u more ready than the foregoing, and with very good 
vcafoD, U preferred in praAiwc, when a fmall fum i« difcoantcd for a Ihoct 
t^m<> . for on fuch ticeaiions, \rhich arethofe that generally happen o£tencft» 
the overcharge in the difcoont is a mere trifle; for example, -left diaa tkne 
farthings in the difcount of I col. for a month, neverthelefs thr advocatoi 
for this are highly miftaken, and it mud be owned that the method is erro- 
aeons in theory, and that its errors might become confidermble in pradtice 
alfo ; if it were applied to cafes where large fums are to be difcounted for 
long intervals of time s As for example, V^t is the difference between the 
Intereft of $ofA, at 5 per cent per annum, for \% years, and the difcount of 
the fame fum, at the fame rate for the iame time ? Jimf, 1 \%\, .los. inftTOor 
of intercft. 

* Of Monies fome are real, others imaginary. The real Monies of 
every kingdom or Uate, fignifies pieces of metal » coined by the aothority of 

tha 
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U always fixed and certain, being . the intrlnfic value of 
foreign money compared with fterling; but the courfe of 
Exchange rifes and falls upon various occafions. 

Exchange of money is performed by this general 

Rule. Make the money that is to be exchanged, the 
third term or number in the Rule of Three, atid that term 
of the Rate of Exchange which is of the fame kind with it, 
j. e, the country currency, the firft number, and the other 
term of the (aid rate the fecond number, and then proceed 
as in the Rule of Three for the anfwcr. N. B. If the 
fird number be an unit the queilion may be performed by 
Prafticc. 

As the trading people of Ireland, for the moft part, have 
no diredl Exchange with other countries, but generally 
draw their foreign demands through the medium of England^ 
It is nccefTary, firft to flicw how Englifti money is reduced 
into Irifli, and Irifh into Enplifh. 

Cafe I. To reduce Engli(h mon^y into Irifh at par. 

Rule. To the Englifh money add -^j of itfclf the total 
is the IriSi. 

VOL. I. Hh EXAMPLRS.^ 

the prince or ftate, and rendered current at a certain value, by virtue of 
that authority. 

The imaginary Monies probably had, (but at prefent have not) exiHcnce 
are ufed in keeping accounts, and include all other denominations, %^hich 
are made ufe of to exprefs a fum of money of which no fuch pieces are cur* 
rent, in any refpe^ive ftate. Thus a pound fterling, is as imaginary fum, 
00 fuch piece being now current. 

Currency is the different coins in circulation, and w what paflos in the 
payments or receipts of money between perfons, (eiclafive of another fpecies 
of imaginary Monies called Bills) and this currency is generally confidercd a^ 
caih.-— A Bill of Exchange is a written order for the payment of money a; 
one place lor money (or goods^ ilTued or received at another. 

Bank Notes in the bufincfb of Exchange, are fuch as. are obtained from 
Bankers for money lodged in their Banks, and this U called Bank Money.—* 
DomcQic Bankers^ notes pafs as ca(h in almoil all tranfadlions of trade. — 
Currency is what pafTes in the paying or receiving funis of money due from 
one perfon to another, without the interpofiiiou of the Bank, and 'n Uc^ 
quencly called Cafli. — The money ufed in the Banks of foreign countries, is 
in general much 6ner than that of common circulation. That ufed in the 
latter is called Bullion, (or Billion) and is a coinage of Gold or Silver, in 
which Copper or fomc other bafe metal predominates. Bullion of Gold 
is any Gold beneath the (Undard of % t carats, and Bullion of Silver, tbac 
'is below ten penny wtH. of fine Silver to the oz. — In Holland and moft 
places in Germany, their current Silver is very bafe Bullion. — Agio in 
Commerce is a term ufed in Holland and other places for the differenli 
between the value of bank money and current. 

Agio is alfo ufed for th<; profit ariCng from the difcountirg a Note, a 
Bill, &c. 


\ 


254 BXCRAKefc. 

BICAMPLt*. 


^ 


1 . 142I. 1 28. 6d. Englifli, how much Ufli mon^ k k tt 
pur? ^« /. i. 

242 12 6 
A ao 4 4i 


;^. 2da 16 loi IrUh moocj, ^m/I required. 


2. In 219L I OS. Englifh, how much IriQi at ^. /. i. 
par ? 237 15 Id 

3. Sold1)y my faftor at Briftol fair 50 doxen 
of nlk handkerchiefs, at 48. 6A. per pair. Now 
fuppofiog his commiifion 2i per cent, how 

much Irifh money am I to receive ? 142 1 1 To| 

Cafi 2. To reduce Iriih into EnglUh money at par. 

Rule. SubtraA from the Iriih money tt ^ itfeify the 
remainder is the Englifh money. 

I. 262!. lOs. I oid. Iriih money, how much Englift H 

262 16 loi 
iV 20 4 4* 


»tm 


£•242 12 6 ^n^<r, which is a proof of the 
firft Ezamfde. 

2. In 


Agio h fometinei nfcd for the Rite of Exchange of » ftunt d< 
whether profit or lofi. The Exchauges which Britain have direAlf to 
negociate witfc Mher places m&y he reduced to three diftiiid heada» oand^, 
%hen England receircf a vai table number of pounds from other couitnes 
for lool. fterling, fuch at Ireland, the Weft India lilands, the Cootiaeot of 
America, the Ifle of M>n, &c. 

ad. When Britain receives a variable number uf fliilUogs or of ibmc 
other Denominations, Tor the Britifh pounds fierling, fuch at the United 
Provinces, Hamburg, and the Low Countries. 

3d. When Britain pays a variable number of pence for the price of 
Exchange of fome other countries, fuch as France, Spain, Portugal, Italy, \ 
Denmark, Sweden, Rufiia, 3cc. &c, 

!n|England and Ireland accounts are kept in pounds, fliillSngB, peiKe and far^ 
things. The manner is to give an uncertain number per lOol. more in Dnblio 
than in London, the diflcrence is called Exchange, according to the prcfem 
currency of Briciih coins in both countries (or nations) 1 2d or a Ailfing 
£ngli(h makes 13d or is. id. Iriih, or looL £ngliib=roS' frHh; fothat 

the par of Eichangc is 87 per tool. The courft is gcarrally from 8 y tt 
I ^7 per cent, more or Uiu 


JUfitfirtm 

%• In 163I. i&. Iriflii how much Englilh £. /. d. 

mpneyatpar? 151 4 q 

3. In 15L 17s. 6(} Irifli^ how mnch 

Eoglifh Exchange at par ? 14 13 o[^ 

Cafe 3. To reduce Englilh iqoney into Irifbi at any 
given Hate. 

Rule. Multiply the given fucn Britifh, by the rate per 
cent, divide the product by 100, the quotient added tp th^ 
given fiira Britifti^ gives the Iri(h required. 

B3CAMPLS9. 

I, How much Irifli moneyinsiaL i(}s. 9d» Srkiih| 
"Exchange at 67 ? £. /. d. 

51a 16 8 512 16 8 

6i 33 <^ ^T Exchange. 

3077 o o /^•Jf4^ ^ 4i>f^tnlri(h monej. 
y*,=s 256 8 4 


^ 


i«p ) 3333 84 

£'33 tf 8J 
See the Rule given in Comisi^on^ Sec. page f 96* for 
4WKi]Dg pounds fl^illiegs and pence by 190, which wil| be 
irery ufeful in Exchanges. 

Or thus ky the common way, 
33*33 8 4 


6,68 jfnf 33U ^s. Ssjid. nearly as before 

12 the one done mentally the other 

, has <5 figures. 

£. J. d, £, i. d. 

2. 199 17 10 EngIifb>Exch. at 5 percent. 200 8 8^^ 

3. 750 18 8 -*—. F 7 803 9 nil 

4. 234 5 6 7J . 252 14 5|-h 

5. 690 13 3j — — ^l — 741 12 o4 

#. 1974 «2 iQ — - — *- 81 2147 8 5i+ 

H b 2 7, 203 
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Jrijb, Arifw^rf, 

£. /. d^, £. s. d. 

7. 203 5 7|Englifl),Exch. at loper cent. 223 12 2i 

8. 191; 19 II II — — 

9. 103 o II ^ 5.; 

10. 905 17 7 sk 

11. 300 15 a ■■■ ' 7i 

12. 138 ^2 10 — — ■ I2i 


221 

•9 'OiVo 

108 

10 

9?^ 

953 

8 

9,V5 

.323 

6 

li 

'55 

•9 

5i 

226 

II 

4 

668 

9 

5 

224 

7 

8i 

138 



III 

165 

1/ 

ol 

734 

4 

7+ 

348 

•5 

6 

400 

3 

9 


13. 212 8 li — 6?< 

'14. 617 I O 8i. 

15. 207 2 6 — 8^' 

16. 125 15 5 I ic ■ 

17. 147 8 6 12'- 

38. «8o 12 8 — ^ — ^l 

19- 332 3 4 -T 5 ' 

20. 379 2 6 — 5^ 

Cafe 4. To reduce Irifn money into EngHfh at any given 
rate of Exchange. 

Rule. As ICO+ the given rate of Exchange is ro icol. fo 
15 the given {\iTfi Iriih to the required fum Engliih. 

There follows a more commodious method. 

* ^j/// I. Set the farthings of the odd pence, and farthings 
(if any) counted as pence, which reduce to ihillings an4 let 
down the odd pence. 

2. To the {hillings fo found add twice the Yarthings^ the 
whole count as diillingSj which reduce to pounds, and write 
down the odd fliillings. ' 

.3. I'he pounds io found, add to fivt times the faid 
(hillings of the Multiplicand, the whole write down as 
pounds, if under 10 fct a cypher to the left in the place of 
pounds, and to the left thereto wriie the pounds of the Mul- 
tiplicand, and divide by 100+ the Exchange. An example 
will more jSlainly Ihcw ihe difference of both Rules. 

f In 138I. 6s. 1 1 ^d. Irifli money, how much Englifl), 
Exchange at 10 per cent ? 

138 

^ Aft ICO FartbingK make two (hillings, and oneperny and 100 ihilliiigs 
make five pounds llcrling; therefore the rule is evident. 

f In the courfe of Exchange between England and Ireland, ^t may 
olfcrvc, that the lower the rate per cent, the greater the advantage in re- 
mitting or itnding cafli from Ireland to England, and the ]f.h the advantage 

in 


£, s. d. 
138 6 11^ 
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11)13834 15 10 140+10=100=11X10 

10) 1257 M ^ 


^. 125 15 5 Englifh, Or thus by the common way* 

If no : 100 : : 1*^8 6 1 li 

20 20 


22C0 1766 

12 12 


26400 33203 

2 2 


52800 66407 

100 


^. J. //. 


/ 


528I00 ) 66407I00 (1-515 5 Anfiver^ the 
528 fame as before * 

) 8140(15/. 

1360 523 ^ 

1056 ' 


— — - 2860 

3047 -640 

2640 i 

— 220 


407 12 

20 


) 2640 (5^. 


814D 2640 

Englijh. 
Exchange. £. j, J. 

at 5 percent. 332 3 4 

5 224 6 8 

5 210 4 a 

5 — -^ 166 10 5 

• 6. 400. 

in drawing bills, and that when the courfe is above par, Ireland lofcs bv 
remitting, and gains by drawing, the contrary of which happens England. 

N B, As various conri4erations in trade, further the pi ice of bills 
more or lefs, above or below par in this kind. Amongft the trading places 
therefore, a prtmium is paid for bills at fight, at a variable rate per cent/ 
or the biUs are taken after fo many days after date to make them at par. 
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£ '■ 

d. 

3. 

348 IS 

6 

3- 

23; 11 



4- 

220 14 

4* 

5- 

174 >6 
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* 

C- '- 

i. 

379 2- 

6 

258 II 

3 

219 I 

1* 

123 IS 

4 

177 «5 

8 

168 3 

0. 

269 4 
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ir;jb. 

£, s. d> "^ Exchange, 

6. 400 3 9 cf 

7. 27a 18 6i ^J 

8. 231 4 6J . 5J 

9. 205 i7> 6t 6^ 

10. 188 17 lol ' 6J: 

11. 178 13 2j ■ 6J^ 

12. 286 I 2J 6i 

Cafe $. England exchanges with Holland, Flanders, and 
Germany. 

Or to reduce pounds flerling into Guilders. 

In thefe places accounts are kept in guilders, ftivers and 
penntngSy or pounds» fhiUin|:;s and pence as in England. 
The n)onc7 of Holland and Flanders is diftinguflied by the 
name of . Ftemifh, and the Exchange by the pound fterliug. 
There are two forts of money, viz. Bank and Currency, 
between which there is a fmali difference called Agio, which 
runs between three and fix per cent, in favour of the Bank.* 

The Table. . 

8 Pennings make i Groat. 

2 Groats or 7 c*- 

16 Pennings \ " S'-"'" °' * ?*="«• 

6 Stivers ■ j ■■ 1 Shilling. 

20 Stivers i Florin or Guilder. • 

2 r Florins - ■■ i Rix Dollar. 

6 Florins " i Pound Flemifh. 

5 Guilders — — i Ducat. 

Exchange with Britain is from 34 to 37 Schillings groft 
per cent. FlemiOi per pound ftcrUng. The par is at 36s. 7d. 
current, and therefore the value of a Guilder is about 21 Jd. 

To 

• Cuirent, or currenqr money, i^ the real coin which circulate* in the 
country, b>jt bank money is only imaginary, hcing the property which a 
pcrfou.pofieiC^s in the treafury lodged in the bank of Amftbrdam, which 
lodj^mcnt cannot be drawn out a^iu, but thofc who pay it have credit on 
Che books which they can transfer, fo that it circulates in paymenta, and 
anfwcrfaU the porpofesof ca(h. No money is received in the bank, that is 
in the lead dcfeSive in wei«rht and Oandard, and therefore bank money ii 
fuperior in value to the current coin, which commonly is not fo pure, ducats 
excepted, which are genc][al]y ft,7 caratt fine. 

Before the late alteration, the Dutch gave a fluduating number of 
Ihillings and pence for the pound ilerling. 

Day of grace are feldoni taken either at Amfterdam or Hamburgh, luC 
mntil tkofe days are expired, biilf cannot be protcAed foi non-pay meoc^ 
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To ivdace Bank money into current, and the contrary. 

Sajj As ICO : 1^00 -f- the agio :: Banco : Current, and 
As ico-f-agio : 100 : : Current : Banco. 

To reduce pounds fterling into Guilders at a giten rate 
of Exchange. 

Rule. As one pour\d fterling is to the rate of Exchange, 
fo the given funo Knglifh' money to tiic Flemlih money re* 
quired. NoU. 1 Tie par of Exchange with Holland is 
twcmy (hillings fterling for thirty-three ilutlings and four 
pence Flemift). 

I. In 284]. 5s. fterling, how many pounds Flemifti, ex- 
change at 33s. 4d. per pound ? 

£• s. J. £. s. , . £• /. J. i 

I^ I : 33 4 • ^ 284 5 By Prafflce 284 5 at 33 4 
ao 12 20 thus^ > 

— ■ — 568 10 at 2 £• 

20 400 5685 6s. dd.U 3=94 15 Subtrad. 

400 I ■ 9 

Anf, 473 15 as before. 


2|o) 22740c |d 
12) 1 13700 


i|o) 94715 


;f- 473 ^S ^«/. 

£^. s. d. s, iy Anfwers. 

2. 447 17 5 fl/ 35 6 — — . 794I. 19s. 6id. 

3. 1597 9 II — 34 5 i6494gu!l. 2ft i4pen.+ 

4. 223 3 10 — 32 6 2i75guil. 2ft. 6pen. 

5. 224 15 9 — 33 4 _— 391I. 6s. 3d. 

6. 301 o o — 33 6 ■ 504^- y* ^^« 

7. 70410 0—338 — ^ 7i.i5g"'^- 9^- 
,8. 201 o o — 33 9 ■■■■ 2035guiU 2ft. 8pcn. 

Cafe 6. To reduce Fiemifti money into pounds fterling. 

Rule. If the rate of exchange gives 1 1. fterl. what will 
the propofed fum give. 

Or J Reduce the rate of exchange and the given fum into 
one denomination \ divide the latter ^y the former, the quo- 

^ , ticnt 
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tient IS the anfwcr, or value in pounds ; the remainder 
multiplied by 20, 12, &c. gives the (hillings, &c. ' 

1. In 1 661. 13s. 4d. Flemifh, at 2^s. 4d. how many pounds 
flerling ? - 


/. d. £. ^. /. d. 
If 33 4 : I :: 166 13 4. 
12 20 

£' ^' d. 

orthusy i65 13 4 

2 

400 3333 

12 

5 ) yoo 


4|oo)4oo|oo 


Anfwir^ £aoo o od. 


£. 1 00 Anfiver. 

2. In 1223I. IS. ijd. Flemifh how many pounds ftcrling^ 
exchange at 33s. 4d.? Anf. 733/. 16/. YU+ 

1223 I ij 


5) 3^569 3 3* 

^•733 i<5 ^iAnfwer. 
or ihusy by th^ common method ; 
If 33 4 : I : : 1223 i li 
12 20 


400 24461, 

4 12 


1600 293533 

4 


16100)1174133(733/. x6/. 7U the fame as before. 
1 1200' 


1600)26660 ( 16/. 


5413 1600 

4800 *-J — ^ 


10660 

6133 9600 

48CO , 


1060 


^333 12 

20 -. 


""" 12720 

26660 Carried over. 
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l6C0 ) l«T«0 ( 1l/- 
II 200 


/ 



) 6080 ( i 
4800 


•' nmmndir^ 1280 

3. Ho^ nittiy pounds fterling can t hate ^. /. 1^.. 
feir 1176 guilders, 1 ftWers, 6 pennings, at 

32s. 6d. per pound fterling ? 223 3 10 

4. How many pounds fterling are equal to 
7115 guilders, 9 ftivers, exchange at 33s. 8d. 

groTs per pound fterling ?* 704 10 o 

5. At 33s. pd. grofs per pound fterling^ 
how mtfay pounds fterling can be had for 2035 

^uildersi 2 ftivers, 8 penningk ? 201 o o 

Cafe 7. London exchanges on Hamburg,* or to reduce 
fieriiDg moaey into marks. 

Gk*eat- Britain exchanges with Hamburgh upon the pound 
divided into (hillings and pence, as in Holland, (the par of 
Ezchange'jjB 35/. 6\d. for i pound fterling) often upon the 
mark lubb» and often upon the Rix dollar. 

VOL. I. I i Tabli 


# Here at in Holkod the curnene money has been fo much adulterated, 
of late years, that the agio has rifen from 1 5 to 10, to 30, and to 40 per 
cent \ but Bills of exchange are all paid in Bank money. 

Holland erchanget with Hamburgh at 35 ftiters Banco, for 1 dollar of 
Holland at par. 

The monies of Hamburgh may be diftingnilhed info five heads, ift, Bank 
money, which is Infcrxbed in the Bank books, and transferred in payment 
from one perfon to another, ^nd. Specie, or the hard Rix doUarr, worth 
(Inll weight) about one^half per cent more than the Banco. 3d, The- golden 
Ducat which is about i pet cent better or worfe than the Banco» according 
to the price of the bullion . 4th, Light coin, compoTed chiefly of foreigo 
ihonies, which lo(e about 38 per cent againft Banco. 5th, Ihe Currency, 
uriiich coafiils of various denomioattonB of filver money coined at Hamburgh 
fioce the ycjr- ^7^6. The par iietween Hamburgh Bank and currency is 

reckoned at %i per cent acio> or 13 marks Banco for 16 ma«ks currency. 

l>e 


34^ 


I 
I 
I 
I 
I 
I 
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Table %f Hamburgh Money. 

Rix dollar is 3 Marks or 18 fob labs. 
Mark lub is 16 foky or fous or fchillings lub. 
Sous lubs is 1 2 denters or penniags IuIm. 
Mark lubs is 3 2 deniers grois. 
Sous lubs is 2 deniers grbis, and 
Denier lubs is ^ of a denier grofs. 


To Exchange Britifh to Hamburgh money. 

Ruie, Sayi as i pound Flemifli is to 7! fb is the given 
courfe of exchange to the giten number of marks in a pound 
fterling. Then fay, as i pound fterling is to the marks ib 
found, fo is the given fum Britiih to the required number 
of marks. 

Or^ Multiply continually the given courfe of exchange, 
the given fum Britifhy and 77 ; the produd is the required 
number of marks. 

Or 9 Reduce the fterling money to Florins, &c. then add 
^ of the Florins thereto, and for every i remaining add 4 
to the fchillings, which fchillings, or fous muft be added 
above \6. 

N.B, 7i marks make i pound Flemiflii or 120 fchillmgs 
lubs. 

EXAMPLES. 

I. Admit a bill of exchange to be drawn on Hamburgh 
for 127U 3s. 4d. fterling at 32s. 4d. exchange grofs per 
pound fterling \ how many marks lubs arc to be paid for ibac 
bill ? 

If 

The par becween Englifli money and currency at 438. Flemifli for il. fterling; 
bat there ran be 00 permaoent par -with Banco, becaufe the agio is conftanjy 
fluctuating. If th^ agio be s;{, one pound ilerting equals 34s. ii^d. Flemiihy 
Hamburgh Banco ; and, according to the prefent agio of .20 it equals 35s. 
lod. Banco. The above .flatemcnu are taken from KausB aqd Nblkkm- 
BatcHER, two nrrtterfton Exchange $ the former, who is of the firflautho* 
rity, publifl)cd a celebrated work at Hamburgh in 1781, and the latter at 
Berlin in 1 796 : thefe authors per£edly agree, but what has been advanced 
by French and other writers on the fubjcdt, h for the moft part both vague 
and contradiAory. 

Note. As 40 grofft or Flcmiik pence make a-guilder of HoUand, and %% 
a mark of Hamburgh ; guilders multiplied by 5 and divided by 4 make 
nisrks, and marks irvltipl&ed by 4 and divided by 5 make guilders. 
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343 


20 

marks /• 4/. 

: 7* : : 32 4 
.12 

20 

12 


3«8 

7i 

240 


2716 
194 

^ 

24I0 

)a9i/o( la 
24 

« 


48 

1 


34^* 


01* /ihiAr^ 

127 3 4 2t 32 4 


1 144 10 o 7.9 14 O 
los.isi 63 II 8 
4 is I 25 8 8 


1233 lo 4 Florins. 
i offlor. 308 4 o 

Marks 1541 14 4/»^/. 
Anfwerf as bffire. 


£, marks 
If I : 12} : 

20 


20 
It 

240 


la? 3 4 

2J43 

12 


305^0 

3^240 
3815 

— mks, 

240)370055(1541 
240 

130a 
1200 


m0 


1005 

j)6o 

455 
240 

21J 
16 

1290 
215 

^o)344o(H 
240 


1040 
960 


li 2 


80 
12 

dens, 

240)960(4 
960 

2. How 
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2. How many marks lubs are.eqaal to 60 il. lOi. ^t tas^ 
Cd» grofs per pouixl fterling ? An/. 7330 marks, 1 2 f. 6 aea, 

3. In 15O0I. Acrling how many marks lubs» exchange at 
32s. 3d. per pound fierling? jinf. 18 140 marks 10 Ibis Tubs. 

4. For 500I. fterling how many marks lubs muft be paid ia 
Hamburgbi exchange at 35s. 6d. per pound fterling ? 

An/. 6656 marks, 4fou8. 

To reduce Hamburgh money into firiti(b money. 

Rtfle, Divide the number of marks (Hamburgh money) 
by the produce of the given courfe of exchange, and 7T 
times the quotient gives the required Britifli. 

Or tbujf Reduce the marks to florins, by deducing \ of 
the marks, and alfo the rate by multiplying by 6» then ^fayi 
if the florins of the rate give i pound fterling^ v^lx^t will the 
{iven florins be. 

EXAMPLE. 

1. How many pounds fterling for a biU ^f 1541 marks, 
14 fovs 4 den. lubs of Hamburgh> at 52s. 4d. grofs per 
pound fterling ? An/ 127I. 3s. 6d. 

mar. /otds, den, s, d. 

1541 14 4 lubs at 32 4 

SubtraA j 308 4 6 

Flor. 1233 10 4 9 14 o 

£' ^' £• ^' fi* i' jf . /. d. 
Theo^If 9 14 : I : : 1233 10 4 * 127 3 4 Ans. 

2. In 7330 marks 12 fous6 dtn tub»^ bo^ 

many pounds fterling ? 601 10 Q 

3. How much fterling money in 1328 niarks 
lulff^ agiof at 20 per cent, exdiange at 339; rod. 

per pound fterlilig ? ■ ■■ ■ i. i j 

4. Hamburgh draws on London for 6656 
marks 4 fchellings lubs, how much fteriing 


money nttft there be paid in London ? 1 ■ ■ :■ ■"'" . 

London Exchange with France. 

Accounts are kept in France in livres, fols and deniers^ 
divided as the Britifli pound fterling^ and the Exchange 
with England upon the crown or ecu of 3 Itvres or 60 fols 
tournois, and as they have not any real crown of this value» 
they dtfthmuifh this ideal one (from the real crown or ecu 
d'argept} by th^ name of the crown of te fols toumoisy 

^ whi^h 


. 
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which at par is efttmated at the value of 299149 pence. 
3ir Ifaac Ntwton makes it 31 tV*^ 

France excbao^es with Britain on the crown, from 28 to 
34 with Holland^ about 28 Uivcrs banco per crown ; with 
Haofburgh about 26 i'chtlling Ux\>s per crown. 

Tic Table of French Money.* 
12 Deniers=i Sol, ^oSols±:i Livre, 3 Livres==:i Crown. 
To change French money into pounds (terling. 

Rule, As I ecu or exchange crown : is to its value in 
^riti(b mopey : : fo is the given Aim French money, to the 
required Aim Britilh. Or, if the ium to be exchanged, be 
given in livres, fols and deniers, divide them all by 3, which 
reduces them to crowns, fols and deniers, or to crowns and 
twentieths, and two hundrca at^d fortieths of a crown, 
which denomirtations are of the fame form as pounds, 
fliDlmgs and pence, and* therefore proportionable to them, 
divide thefe crowns, fols and deniers by the pans of wtiich 
I crown is of a pound (terling, and the quotient or fum of 
the quotients will be the iterling money required. 

I. In 5929 livres 4 fok, how many pounds {lerling, at 
32?^ per cent i 

* The foUofwing arc the principal alteratioas recently made at Paris in 
the French exchanges. 

10 Centiczi Decime, lodecimes, or zoo Centssri Franc, SoFrancczSi 
Livret. 

Thut the fVanc, or new Uvre:^i4- deniers, heing i ' per cent, hctter 

than the old livre toornois, which:z:240 deniers, francs and cents are re* 

dttced to livres, foas, deniers, by moltiplying by 8i, and dividing by 80* 
and livret are reduced to francs by the reverfe operation. 

It is to be remarked alfo, that Paris gives 
London, 23 francs, 95 cents for 1 pound fterling. .^ 

AmOerdam, 3 francs for 55 pence Flemifli. i 

Hambargh, 190 francs for 1 00 marks banco. ? . 

Madrid, 14 francs, 50 cents for i ptftolt f **'• •^ '"•• 

liC^horny 5 fywcs, 25 cents for i pena di otto. I 

Gonofr 4 fraAcs,. 95 cents for 1 pcasa di lire. -^ 

Paris exchanges with London, by giving a variable nwmber of livres^ £bw, 
deniers or francs, an(^ cents, for the pound fterling 

Befortf the farte aherathw, London exchanged with Piris, by giving an 
nncertain maiber of flitlltngs and peace for the ecu of .) Kvres. The livres 
tournois is ft ill retained in LloydVbut the French government moftly reckon in 
^ancs, decitnes and centimes. Francs and livres were formerly fynonymous, 
but in a hite coinage, the s li^c pieces were by fome accident made too 
hiavy, being worth 101 i. foni ini'ead of lOo; the oiew Innc has bent 

ttetfore adopted in conformity to this value. 
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3)5929 4 

1976 8 at 2 8i per. 

2s. 6d. is J 247 1 

jf. 267 12 9 

2. In 1000 crowns at 33 Jd, how many pounds jT. /. d. 
fterling? 138 10 10 

3- In 1263! crowns at 32id. per crown, how 
manj pounds (Irrling ? 171 i ii| 

4. In 1037I crowns at 33d. per crown, how 

many pounds? 142 13 pi 

5. In 1976 crowns, i livre, 4 fols, at 32id. 

per ecu, how many pounds fterling ? 267 12 9 

6. In 1000 crowns, 33id. per crown, how 

many pounds ? ' 140 12 6 

7. Suppofe a merchant is to remit a bill of 
exchange from Paris, upon any town in England 
or Ireland, for 2762 ecus, 12 fols, 8 denters, 
at 30 pence fterling per crown, what fterling 

money does it come to ? 345 6 7 

8* How many pounds fterling are in 2822 
crowns, 2 livres, 8 fols, 4 deniers, exchange 
36 pence fterling per crown i ' 423 8 5 

To reduce Engtifti money into French. 

* Rule. As the rate of exchange : to i crown : : ib is thft 
fterling money to the French required. 

r. How 

* The foKgoiDg method is uDiverikl, hot maj be contraded ia muy 
cafet^ T». When the nue of exchasge is 30 pence or ai^ 6d. per ecu, as. 6d. 
^ ' pound, confequentlf in this csle eTcry pound fterling contains 8 crowns 
^ttnrefore the Engliih money multiplied by 8, will produce the crowns re- 
^red» N9U. If the Engliih money be pounds, ihillings and pence, the 
anfwer will be the refult, crowns, fols, and deniers d*or, which being 
nolciplied by 3 throughout, will give the anfwer in livres, fob and denien 
toornois.— And if therate exceed 30 pence by an even part thereof, as 31 ^d. 
iOBncdi it by t ^^t's ^^ 30,ihcn 2^ is coDtaincd joft ooce mocc id the gives 
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I. How many crowns iq 243 1. 15s. at 32id; per crowa t 

£, s. d. £. s. 

^43 15 orthus^ If 32? : i : : 243 15 
,»j 18 15 a ao 


225 o 65 

8 



1800 Q Anf, 58500 

2 


Crowns, 


When ihi rste is 31! deduBt /^ 

32 — A 5^0 

3^* — TT 520 


65 ) 1 17000 ( 1806 jtnp 
6s- " 


I 

TT 


33 — 

33t ^' Ta •••(00 

33* — 

35 — 

36 - 


I 

r 

z 


a. How manycrovnsy &c. in 423I. 8s. 5d. Cr. liv^s^dm 
at 36d. per ecu ? 2882 284 

3. How many crowns, &c. in 345!* 6s. 7d. 

at3od i 2762 12 8 o 

4. How many crowns, &c. in 140I. i2s. 6d. 

at 33id ? 1000 000 

5. How many crowns, &c. in 267I. 12s. 

9d. at 32id ? ' 1976 140 

N 6. How 

r»te 34i thin in the alTniiied rate 30 pence, vvz. 13 times, and 31^ is ||. 
of itfelf, and 30 is {* of the fame, therefore 31^ : 3o(iC-) *• * \^ ^^ 
I : l^ or I — ' fothat if J, be dedu(5ted, the remainder will manifcftly 

* 3 T J T 3 

bo in ratio to the crowns required, as > thereof, and the fame is ihewn of any 
other rate which exceeds jod. at fts. 6d. by any aliquot part thereof, 9c-. 
cording to the following rule. — RuU, If the rate exceed 3od. an even part 
of itfelf, dedu^ that part of the fterling money from itfelf, which is de- 
nominated by I moxe than the excels is of sod. and multiply the remainder 
by 8. 

In all exchanges on the foreign piece, as the French crown, milrea, 
piaftre, Jtc. the Britilh merchant mull remit when the exchange is low, 
and draw when the exchange is high, to avail hi^felf of the difference, as 
will be i&orp fully explained hereafter. 


1 


u- 
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6. How many crowns^ &c* in 142I. 13s. Crownx. 

7. How many ofowas^ &c« 10 171L if. 

ii}d. at 32id? 12637 

8. How manj crownsi dx. ia 1381. lot. 

lod. at 33^. f 1000 

Ltmdon Exchanges with Spain* ^ 

The Mop'ves of Spiiin are of two fortgy the one called 
Plate mousy, oftc^ old Pbte money ; and the other Vellon ; 
the former is much more valuable than the latter, being 
nearly in the proportion of 32 to 171 or nearly 53^ per ccm. 
By the word Plate* is underftood filver money* wherein 
fome of the Merchiuits keep their accounts* and that which 
is diftingui(hed by the name of the Old Plate, is ufed in 
the negociation of foreign Exchanges, 

But the old plate, lik^ the French crovrn and the Englifli 
pound Aerling is but ideal. In Madrid, Cadiz, Milaga* 
and all the places of trade in the Straits, Mediterranean, 
Africa and the Weft Indies, the Spaniards keep ^heir ac<» 
eounts generally in Piaftcrs, i>>Uars, Riab» half Rials and 
Quartiles, 16 Quartiles=rt Rial, 8 Rialsr=i Dollar, or ia 
Dollars, Rials and IManradies, reckoning 34 Marvadies to 
the Rial, and 8 Rials to the Dolhr. 

Table 


* It fo happens, that the courfe of exchange between Great Britain 
and Spain it almoft always under par, however it flu^uates between ^s '^^ 
4i pence per ptaAre, Spaia exehangta with Londoa upon the piaRre of 
from 35d. to 45d. par 43 ; Hottand upon 1 1 od. groTspcr ducat more or Uf* 1 
Hambttrgh upon locd. grofs per ducac more or lefs ^ France ] 8 Itvres per 
piftole of 8 piaftres more or left ; Portugal apon 630 reas per piaftre more 
^^Jcfs ; Italy at fo many marvidics per peieo. In moft of the iolaud. 
^^^ ^ fipaiii, they >ecp their accounu in oaarridiet, hnnditd* sod 
t^ufands of marridiet^ and eachan^e upon the ducat of 375 marridieg. 
. ," 737» great aUerations were made in the Spaoifli' moneys a» thfe tcUoh 
wmcn before was valued at J of the plate was reduced to ^ that vahe at 

!h! filSl*^** ^^^ ^* lowered 6i per cent, the proportiofi being 15 «n, 
^•WTOmoney remaining nearly as before. 
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Table nf Spani/b Cotni. 

i ftial Vcllon=34 Marvadics Vellon. 

I Rial=:34 JVIarvadies Plate. , 

) Quart =r 10 Marvadies Vdlon. 

I Rial Plate=:4 Quarts, or 64 Marvadi^. 

I Pwftrcof Fxch.=:8 Rials Plate=5 12 Mat'vadttt VelkMl. 

t Dolhr=io Rials Platei=64o M .rvadies Vciloiu 

t Ducatrztl Riab I Marvadie Plate. 

t P!lh>)e of EiLchange::=4 Fiaibres. 

t Piftolezr4i PUilres. 

To Induce Britilh money into Spanifh. 
The Rule as with France. 

EXAMPLES. 

I. A merchant in London remits to h's correfpondent i]ft 
Cadiz 1 1 881. lis. to receive the fame in doliars at ^Sd. 
tiach> li0W many ought he to ' receive ? Anf. $094* 

d. Dct. £t. f. 
If J6 : t : : ^i88 ia 

10 


.31. 


23772 
12 

ii ■ I ri 


DotL 


56 ) 285 264 ( 5094. Anjnott required. 

^. tn 739I. 17s. 5^d. how many Dollars, Kzchange at' 
4dld. fterling ? AHpwer 4384 dol. 3r. 8q.+ 

3* In 5941. 6s. how many Doflars at 56d. per piece I 

. Anfwer ^547- 

4. How many Piaftresy ftc. fliall I receive in Spain for 
$iol. fterling, exchange at 5od. fterling per Piaftre ? 

Afrf. 2448. 

{• A gentleman travelling, would exchange 60I. 14s. 7d. 
fterling, for Venice Ducats at 4s. 5d. each, how many 
muft he receive ? Anfwir 275, 

6. If I pay a bill here for 2$ool. what Spani(h money 

may I draw my bill for at Madrid, Exchange at 5 7 ; per 

per piece of eight ? Anf. 10434 P'^cces 6 rials 8 man 

' ^' I*^ 349l* ^- 3|d» **oW many Piaftrcs, at 38 J pef 

Piaftre ? Anfv^ 2163 pi«8. 4^ + 

VOL* I. xk T« 
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To rieduce Spaaifli money into Britilh. 

t. A merchant at Cadiz remits to London 2547 pieces 
of eight, at ^6d. per piece, how much fterling is the 
fum ? Anjkver 594I. 6s. 

p, d. pieces^ ' pieces. 

If 1 : 56 t : 2547 or thus 2547 

56 

/. s. 6^6 15 at 5s. 

15282 4 is ^'5 and f 42 9 SubtraA by cafe 

12735 — — ^ 6 pradice. 

It £. 594 6 A^fn as before. 
12 ) 14^632 

2,0)1188,6 


j^. 594 6 ^///. 

2. How much fter]ing money may a perfon .receive ift 
London, if he pays in Genoa 976 dollars, at 53d. each ? 

AnJfVir 215I. I OS. 8d* 

3. A faAor has fold goods at Florence for 250 ducat- 
dons, at 54d. each, what is the value in pounds fterling } 

Anjwer 55L 5s. 

4. If 275 ducats at 4s. 5^. each, be remitted from 
Venice to London, what is the value in pounds fterling i 

. Afifv/er 60I. 14s. 7d. 

5. In 10434 dollars, 6 rcas, 8 milreas, at 57 ^d. per piece, 
how many pounds fterling ? Anfwtr 2500I. 

6/ A merchant in iTporto, remits to London 4366 
Milreas, 183 Reas, at 5s. 5jd. Exchange per Milrea, 
how much fterling muft be paid in London for this re* 
mittance ? Anftver iig"^. 17s. 6 '^d. 

Note. loco Reasr=i Miirea. 

London Exchanges with Portugal. 

They keep their accounts in Lift>on, Oporto, and 
in general throughout the dominions of Portugal, in Milreas 
and Reas, and exchange on the Miirea. Exchange with 
Britain 65d. to 7od. per Miirea. par 67 ^d. with Holland, 
about 50 Grois per Crufado -y with France, about 430 Reas 
per Crown. 

400 


EXCHANGE* 9.5 1 

400 R^asm Crufadoe, 
loco Re-a$=ri Milrea. 

To Exchange Portugal Money into Britifib. 

Rule. As one piece is to its value in BritiQi : : To is the 
given futh Portugal & to the required fuin Bniiih. 

Or /£fi/.-«-Take parts out of the Milreas for the given rate, 
and if there be odd Reas, divide the Milreas and Reas^ 
as one number^ and the anfwer will be had in pounds, and 
thoufandth parts of a poqnd, in the ufual way of pradice, 
which parts may be changed into ifaillings, peace and 
farthings* 

I. How many pounds fterling in 1000 Milreas, at 5s. 6d. 
per ? • Anfwtr 257!. 

1000 9r tbuSf s, d. m. 

If I 3 5 6 : : 1000 

d* /• X. 250 at 55. 12 66 

^*^ and i 25 at 6d, — .1—^ 


^. 275 Jnf. 


66 12 ) 66000 


2|o ) 55c|o 


jfns. £. 275 

2« A merchant at Lifbon defires to remit to his corref* 
pondent in London 4760 Milreas, exchange at 64d. per 
Milrea, how much fterling money mufl: be paid in Lon- 
don ? Anjwer 1 269I. 6s. 8d. 

3. Lifbon owes London 9784 Milreas, 515 Reas, for how 
much fterling muft London draw, Exchange at 5s. 4d. per* 
Milrea ? Anfnvtr 2609I. 4s. cid.-f- 

4. I demand how many pounds, &c will a draft of 
2523 Milreas 528 Reas amount to. Exchange at 5s. 8d. per 
Milrea? Anfwer 'ji^Xk rps, Ii4d.+ 

5. How much fterling will 730 Milreas amount to, Bx- 
change at 5s. pid. per Milrea? Ans. 213I. 2s. 8d. 

6. Li{bon fells for Dublin aconOgnment 0^5745 yards of 
broad-cloth, at 3 Milreas 570 Reas' per yard, what tterling 
muft be remitted to even accounts with the conftituents ' 
Exchange at 65 |d. per Milrea? Am. ^6i\\. 13s. 4d.-|* 

. K k 2 To 
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To redoce fterling iDoncy ioto Portugal. 

I.^In 275I. at 51. 6d. per oiilrea, how maof milreai i \ 

A^fvm looa 

/. J, Iff. jf . flV. 

H 5 6 : I : : 275 to 1000 the ^^. required. 

2. In 1566I, 6%. 8d. bow many milreasi exchange at 64d \ 

^nj 5873inilr. 79oreas. 

3. In 213I. 7s. lod how many milreas, exchange at 
5s. pid.per \ ' Anj. 73(Jmilr. 892 /3%rea$. 

4. In 213I. 2s. 8d. how many milreas, at 5s. ylrd. per? 

An]^ 73oroilr. 

5. In 478!. i6s, 6d. bow many milreaS| at 5s. 5id» 
per? Aiij. i756mUr. 473reas.X 

6* At j[i, lod. per milreai how many miireas are in 
lotfl, 58. 6|d. ? 4nJ- 364mik. 375reas. 

London Exchanges with Italy. 

Her^a t> in Holland, the money is diftingui(b<d intq 
banco and current, the former has a conftam Superiority 
of 20 per cent, and alfo a valuable agio. It aUb confifts of 
lire and exchange money. Accounts are kept in the formeri 
and e]|ch^ge tranfa^ted by the latter. 

12 Piftoli=:i Soldo, 20 Soldisri Lire. 
Venice exchanges by the ducat banco, value 4s. 2^. 
Geneva, by the pezzo of 5! lires, vabe 48. 2d. Leghorn, 
by the piaftre of 6 lires, value 4$. 2d. Florence, by the 
ducat of 7i lires, value 59. ajd. 

The du^at, pe2zo, and ptaftre are each divided into 20 
ibldi, and thefe fnto 1 2 denari, in the fame manner as the 
lire moiiey» or as our pound fterling. 

In tht^ pope's territories, accounts are kept in crowns and 
julios, exchange by the ftamped crown, 10 julios^i correm 
frown; T2julios=:i ftamped crown, value 6s. i|d. 

At Naples, accounts are kept in ducats, tarins, and 
grains. 20 grainss=i train, 5 tarins;=:i ducat, exchange 
by the ducat, value 3s. 4d. 

To reduce Italis^ roonej into £ngUfli» at any g^ven 
»tc of exchange. 

Ruie. As the Italian equivalent to the rate of exchange » 
is to the rate, fo is the propofed fom Italian money to its 
value in Englifh currency. 

' XXiMPLES* 


BXCHANQft. ^53 

EXAMPLhS. 

1. Ill 7456 piaftres, 9 foldi, 6 deniers» how miny pouodt 
ftcrlingy exchange at 49^^. ptr piaUrc ? 

Ai I piaftre ; 4v^ : : 745^ 9 * * >549 ^^ I^iU 
^ Or thus : 

-7456 9 6 

40=;^ 1242 14 II 

i=i 31 I 4i5 
}isi IS 10 8J5 

J«i 7 »S 4Tys 

ifa* 3 17 8t"» 

jf'iS49 »o iii^l the^. 

2. Briftol owes to Genoa 3390 piaftres or pezzos^ 96 
fbldies ( how much fterliog moiicy muft be remitted to evea 
the accounts, exchange 51 Jd. per pia< i jt$tf, 7301 18s. i|dL 

3. Leghorn remits to London 122.1 piallres, i L 8 den* 
at 54d. fterling perpiaflre ; how much Englifh money does 
the remittance amount to? Ans. 274I. 14s. lO^d. 

4. When the exchange is ^2ji\, fterlingper piaftre, what 
fieri, money will be equal to 2821 piaf.4 fol. Ijfns, 617l.2s.9d. 

5. A merchant in London owes to a merchant in Genoa 
4862 piaftres, <5 fol. 1 1 den. ; how much fterling money 
will the d^bt amount to, when the exchange is at 45d. per 
piaftre ? jtru, gi\h i3s..9T'7d. 

6. A merchant in Genoa draws on a merchant in London 
for 3000 livres; how much fterling money will fatisfy this' 
draft, exchange at 50id« fterling per piaftre ? Anu. 1 26L 5s. 

To reduce ]!ngli(h money into Italian, at any given rate 
of exchange. 

Rtilt. As the value of i piece of exchange in Britifh 
money : is to 1 piece of Italian : : fo is the given fum Britiih : 
to the required fum Italian. 

1 . A Leghorn merchant draws on a merchant in London 
for 41 61. 13s. 9ld. BriciCh money, exchange at 5cxi. fterling, 
per piaftre ^ how many piaftres will be fufficient to pay this 
idraft ? An/. 2000 piaftres, 3 fols, 2| den. 

2. In4i5l. 17s. 4d. fterling, how many ducats, &c. cur- 
rent i agio 20, and exchange 53d. per ducat ? 

An/. 2259 ducats, 19 groffi.+ 

3. How 
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3. How many piaftrcs, &c. muft be given at Genoa Ibf 
175L 15s. ftcrling, at 5 2d. per piaftrc ? 

Anf. 8 1 1 piaf.'3 foldi, o J* den, 

4. In ciol. flerling how many piaftrcs^&c. c:tchange at 
50d. per ? Anf. 2448, 

5. In 6 1 71. 2s- pd. fterling how many piaftres, &c. 
exchange at sa^d. j» Ani. 2821 piaf. 4 foL 

6. How many piaftrcs, &c are in ^74!. 14s. lojd. at 
54d-^ Anf. 1221 pia, if. 8d. 

London Exchanges . mih Ru/Jia. 

Ruffia generally exchanges with London by way of Ham- 
burgh or Amfterdam, at the rate of 48 to 50 ftivers per 
ruble, and fometimes direAly to London from 4 to 5 fhiliings 
per ruble. Accounts are kept at Peterfburgh in rubles and 
copecs, and the exchange by the ruble. 

Exchange with Britain, from 4s. to 5s. per ruble, par 4s. 6i^ 

■ ■ ' with Holland, about 50 flivers per ruble* 

■ ■ with Hamburgh^ s^bout i|o copecsj per rix-doUar 
lubs. 

3 copecs c=f ^Itine 
10 copecs =1 greyena. 
25 copecs =1 polpolitin, 

2 polpolitims =1 polpolitin=j^ copecs. 

2 politins =1 ruble=ioo copecs. 
, 2 rubles =ri ducat=2oo cooec^/ 

EXAMPLES, 

I. A merchant in Peterfburgii owes to a merchant ia 
London, 1317 rubles, 29 copecs ^ how many pounds flerling 
will difcharge the debt. Exchange 49. 8d. per ruble ? 

Anf 307I. 7s. 4/,d. 
rub, cops, 
1317 29 


4 is |r= 263 

8 

8</. is J= 43 

18 

2^copecs=l^^=i 

4ST 


2. When 


^ 
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2. When the excbange.between London and Amfterdam 
IS 34s. pd. per pound fterlingi and between Amfterdaiki and 
Peterfburgh is 50 florins per ruble, how many robles, &c« 
will 943l« 14s. 8d. fterling make ? 

^ns. 3935 rubles, 36+copecs. 

3. In 674I. 17s. 6d. fterling how many rubles, Sec. 
exchange at 49 ftivers per ruble^ and the exchange between 
Amfterdam and London, at 33s. 9fd. Flemifli, per pound 
fterling ? An/, I'jgi rubles, 464^copecs. 

4. A merchant in London receives from Peterft)urgh, per 
bill of Excliange, 4675 rubles, 46 copecs, exchange 122 ^ 
per rix-dollar, of 50 ftivers Florence, and 34s. 7d. Flemiih ' 
per pound fter. : how many pounds fterling will the bill 
amount to ? * An/. 923I. 9s. i^d. 

Poland and Frujfia. 

In thefe countries they keep their accounts in Flo- 
rins, Pennins, Grofs. Dantzick and Konnigft>erg moftly 
exchange with London at fo many pence per florin, par 
2d. \ or by way ot Amfterdam and Hamburgh ; 2.70 Poliik 
grofch, beings iL rix»dollar Banco of Hamburgh* 

18 Phenningen' make one Grofch. 

3 Grofch : Dilkins. 

a Dilkins ■ Sexter. 

3 Sextcrs ■ Tymph; 

7i Grofch Arch d'Halbcrt. 

4 Arch d'Halberts . Florin or Guilder. 

3 Florins or Guilders — — ^— Current 1 ^ « 

4 Guilders ■■ Specie J 

Change 4684 florins into fterling money, 270 grolch poll 
per pound Flemi(h, and 34s. 4d. per;^. fterling. 

An/ 203I. 3S. 5|d. 
Change 390I. fterling into florins, the exchange being 
30S. 4d. pcr^f . fterling and 270 grofch poli per ^. Flcmifti. 

An/ 5850 florins. 

Sweden. 

They keep their accounts at Stockholm in copper 
dollars and oarts, or in filver dollars^ and exchange by the 
copper ; the exchange here is fubjeft to great varieties, but is 
ufually from 46 to 50 copper dollars per £, fterling. 

8 Pennins 
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t Peimifur I Ronftytheft. 

I Runftychens t Silver or WhitMo^ 

3 Stivers i Marc 

lo Stivers and 3 Ranftychens^ ^ i Copper Dollarsr 
or 32 Runftychffns 3 value 6|d. 

3CoppCTDol.and32 ftiTeir.T ga^D^^^. 
or 96 Runftyco. or 4 Marcs J 

«ii M....^ f * Copper rix-doUars 

P.xchanges with Britain at fo raaoy copper dollan per £* 
fterling ; with Holland and Mamburgh^ at fb manj fihcr 
marks, per rlx-doUar of tbefe places. 

£XAMPL F.S. 

1. A merchant in London is indebted to a mercltant m 
Stockholm 146I. t7s 6d. Britifli monef ; how many copper 
dollars will be eqnai tp Ais debt, exchange at 48:^ dolhn 
per pound fterDn^ i Anf. 7123 xV* 

2. Change ^461. 19S. 64d. fterling into filver doliars, 
exchange at 49! copper dollars per pound fterling. 

Am- 9025 doll. : I r. 5 pen. 

3. Change 674L lis. 6d. fterling into Marcs, &c. 
exchange at 48 copper dollars per pound fterling. 

An[. 43 1 72 roarcs» 6 ro. 9 pen« 

4. In 11676 filver dollars^ :8 run. 7 pen. how many A 
fterling, exchange at 49 copper dollars per pound fterling f 

AnJ. 714I. 17s. 4id# 

Norway and Denmark* 

In Copenhagen^ "Elfintur, Bergin, &c. accounts are kept 
in rix-dollars, Danifli marks and fchillings. 

I Mark =ri6 Schillings. 
6 Marks =^ i Rix-doliar. 
4 Marks rr 1 Oort. 
II Marks = i Ducat of goM^rvalue 9s. 2d. 

Exchange with Britain from 4 to 5 rix-doUars, perjT. fterl- 
with Holland about 1 10 rix-dollars^ l5anifti per 


1 00 riz-dollars Banco. 


ito 


'■ with Hamburg, about 250 nuurcs lubt, per i«o 

rix*dollars Danifli. 

f. In 


1. fn 8734 rixJoJlarf, $ qsark$i how tm^ pouqds ftcrl. 
exchange at 48d. per doll. ? * ^nu 1746I, iy9» 4d, 

2. A cargo of timber was fold at JDubliiiibr-624h f 4ft. 6d« 
fieiiing, ^Kat will this money reckon for at Bcrgin» exchange 
at 5od. ftcrling per rix-doibuf ? ( ' > • ' .- . 

Am/. 39^8 rix^doH. 4 m. i/^ Tchk 

3. A merchant in London o^s to a merchant in Eliineur 
867I. 15s. Brtciih money, what will thSa money reckon a( 
ElfinetfTy exchange at 48d. Aerling per rix>dolfer ? 

jinf, 4338rix-doll. 4 n^Ai*ks..6 fcbiil* 

America and the If^eji -Indies. 

In exchange with the colonics in Amei^ica and the Weft 
Indies, accounts are kept and the money divided as in Eng- 
land and Ireland ; their nDoney is called currency : the 
Icarcity of ca(h obliges them to Aibditute paper currency for 
real money, to carry on their trade, which being fubjeA to 
cafualties, a very great difcount in their negociation in pur- 
chafing bills of exchange, muft be the confeqcenoe. ' 

Sometimes they exchange in dollars and cents, fob cents 
being equal co a dollar, the par of which is 4s. 6d. fierlinff ; 
but bitb of exchange are commonly ncffociated in pounds, 
diilljngt and pence ; the fums of the invoices are often made 
out both ways. 

As the Americans and Weft Indians exchange by their 
imaginary monies, it is necefTary to enamerate the real coin 
they have circulating among them, which are French crowns, 
Spaniih dollars,- or pieces of |, £cc, \ 

It is computed that 5I. Englifh is equal to 7I. Weft India 
currency \ then 5:7:: too to 140 vhereof, lool. Englifh 
equal to 140L Weft India currency^ but the courfe of 
Exchange is generally from 25 to 50 per cent, and fomctimes , 
exceeds 60, but in A"^cr^ca, it fludluates with very coofidcr- 
abl^, irregularity, accprding tothcfcarcity of money. 

The method of reducing {^efling money into American or 
Weft India currency, and the contrary, is the iame as reducing 
^gliOi iotx> Irilh and Irifti into £ngl)(h money. 

EXAMPLES. 

I. Philadelphia i» indebted to London 1474I. 16s. wlut 
fterUog money may London reckon to be remitted^ when 
the. exchange is 64 j^er ccot? Anf. 899I. 5s 4id;if.J 

. VOL* I. / L 1 a. London 
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2r LottddH l«cd ves t bill of exchange firom ^ PUhdelphii 
far 943h ijt* 5|d. fterling; for how much cniraicy wai 
LooddA iinfebtedi exchange beiog 64 per cent ? 

jii^. 1547]. 18s. t;d. 
. 3. London consigned to Jamaica goods per invoice^ 
•monntiog to 640!. ifis. pd. which are (old for 987U 12s. 
currencyt what fterl. ought the fador to remits deduAing 5 
per cent for commiffion and charges^ and what does Loodds 
gain per cent upon the adventure, fuppofing the exchange it 
30 per tent? 

j/nf. remitted 73iUiif. i^d.^; gained 14L 3s. i|d.} 
per cent* 

4. Jamaica is indebted to London 1470!. 1 2s. 8d. ficrlia^ 
with how much currency will London be credited at Jamaica, 
^hen the exchange is 364 per cent ? jlnf. 2007I. 8s. jjd. 

5* A DMrchant in balancing hb books, finds that thcte ii 
due to him . 

In Maryland, 1575 14 o. Currency 45 per cent exdi2^g& 

Virginia, 3479 10 o Do* 36^ 

Philaddphia,34i9 19 o Do. 27 

Jamaica, 4547 18 6 Do. 38I 

What money ftands in in the fterling column of hisLegcr? 

£' '• ^• 

S Maryland, 1086 13 9^+ 

Philaddphta, 42692 17 5//, 

Jamaica, 3277 15 8,V 

Riga. 

In Kiga, Revel, Narva, &c. accounts are genenJIy kept 
in rix-doUar albertufes, and grofs. 

I Florin := 30 Grofs. 

I Rix->#ollar Albertos tr 90 Grols or 3 Aotios. 
The value of the rix-dolhr is about 4s. 6d. but exchange 
18 generally tranfafied by the way of Holland or Hamborgbi 
by allowing from 90 to ^6 rix-dollars albertus, for 100 lis* 
dollars of thofe places. 

Turkey. 
A cfcun ts arc kept in Liens, Dollars, and Afpers, as foHovsi 
An arper=:,7.d. Gold cfa€keen=:243 afpers=r8s.io,3n5d. 
Vcnitian chekeen =r28o aipcrs = 10$. aid An Hungariaa 

ckfkiii 


chekee^ from 240 to 250 ifyti^y a piece of eight from 100 
i^ I ^0 9fp^s, A Gtrtikv^ 4ollar from 1 10 tQ( 120 afpert. 

iQ pQz = I Sbabee or Shahie. 2 Sbahies 2=: i iiiaaiopda. 

4 Sha = I AbaQice. 50 Aba(hees=: i Tomond* 

A Coz valine |d. A Shahie value 4d. A Matnooda value 8d. 
An Abaihee value is. 4d^ A Tomcuid value ^1. 6s. 8d. fieri. 

Arabia^ 

80 Caveers =: i Dollar. 4^ Cayeert = 3 Comaflief. 
100 Comaihes s=: 1 Sequin. 9 Sequins =: i Tomond. 

. A Caveer value ^dy^d. A Comaih value pd. 
A Sequin value 7s* 6d. A Tomood value 3!. js. 6d« 

24 Fluces =: I Blauquil. 4 Blauqutb sc 1 Ounce. 

54 Biauquiis =: i Xequin. A Blaquil value ^d. A FIii^ 

Vilue 18333d. A Xequin value 9s. An Ounce value 8d. 

5 Piece$<=: I Sanamt 10 Sanams ==: i Rupee, 

36 Sanams = i Pagoda. 4 Pagodas = i Gold |lupee. 
A Saoam value 3d. A Piece value^ 75d. A Rupee vafa>c2s,tfd. 
A Pagoda from 8s. pd. to 9$. A Gold Rupee from 35s.to 36s. 
A lack of Rupees :^ iooooO| and is generally lajool. 

The Rupee is the fame in all the ^r^^pean fettlements ii^ 
India, but is differently divided and multiplied in different 
places. 

China. 

lo'Cafli = I Candarine. 10 (^andarines = i Ma^. 

10 Mace=i Tale. A Tale value 0s. 8d. 1 Caih valoe^otSd* 

A Candarine valcie »8d. A |dace value 8d. 

Thejr have bo ' coined pieces here* the aboye being only 
imaginary, but pay in gold and lilver by weight, which t^jr 
depomii^ate by talents and meafure. 

Japath 

They have a piece of gold value 61. lis. 3d. another of 
2I. 3$. pd. and feveral pieces of different weights \ they have 
but one piece of copper value ^i Dutch ftivers, their gold 
^ wortir 3I. 3$. per ounce, and their filver 5s. per ounce. 


•Accounts arc kept by the* m^'9t» -m afpcr» of /^d. aad 
xnudcns of i /^d. each, an4 ^j the ChriAians in dollan, 
divided ioto 30 afpers ; their go)d coins are the Sulcanji 
Xeriffy and Sequin eftimartedfrom'p^. 4d. to 9s. 6d. each. 

United States of America* 
To reduce the currency of one State into that of another. 

I. To reduce the currency 6f Kew-Hampfhire* Mafl^hu^ 
fettSf Rhode Hland^ Conneflicut, and Virginia. 

I . Into New York and ,lS-onh Carolina currency. 

RuU. To the given fum add ^ thereof. 
. 2. Into PenfyWania^Jbkw Jeifey, PeUware^ and Maryland. 

Rule. To the given fum add 4 thereof. 

3. Into South Carolina and Georgia. 

Ruli. Etan «he given fum fubtra^^^ % thereof; or multi« 
ply It by 7, and dif ide tkeproduA by 9. - 

• • • 

•^ . • .- EXAMPLE. 

Reduce 362I. i6t.6A: hi the currency of Virginia, into 
that of New Yp^k, Peniylv^nia, and Georgia. Jnf. New 
Yorky 483I. 14s. 8d. Penfylvani^ 453L los. Georgia^ 
a^^l. 3s. 65d. .,., 

II. To reduce the currency of Nqw York and North Ca- 
rolma. 

1. Into New Hamp{hire» Mailachuretts, Rhode Ifland, 
ConneAicut, and Virginia. 

Rule* From the given fum deduA 7 thereof. 

2. Into Penfylvania, New Jertoy, Delaware, and Maryland. 
Rule, From the given iuni deduA ^-^ thereof. 

3. Into South Carolitia and Georgia. 

' Rule. To the given i'um add \ thereof, then take half 
the total: or, multiply by 7, and divide by la. 

' EXAMPLE.. 

Reduce 156I. ids. 6d. of the currency of New York to 
that of Virginia, Penfylvania, and Georgia. Anf, Virginia, 
117I. 7s. lO'^d. Penfylvania, 1^1. 14s. lojd. Georgia, 91I. 

^«- .1^^* • . f .. • . ' t . 

IIJ. To reduce the currency of Fcnfylvania, New Jcirry, 
Delaware^ and Maryland. 

I . Jnto New Hampfliirey Maflkhufcttsi Rhode Iiland« 
ConneAicut, and Virginia. 
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Xu/f. From the given fum dcduft } thereof. 

2. Into New York aad North Carolina. 
Jiuli. . To the given fum add ^7 thereof. 

3. Into South Carolina and Georgia. 

RuU. Multiply the given fum by 3^ and divide the pro* 
du£l by 5 : or^ multiply it by 28, and divide the produ^ bf 

45- 

EXAMPLE. 

Reduce 21 61. 7s. 6d. of the currency of Maryland to that 
oSf Virginia, New York, and Georgia.' An/. Virginia, 173U 
2d.. New York, 2301.^163. Georgia, 134I. I2s. 8d. 

• IV. • To reduce the currency of South Carolina and 
Georgia. 

I. into New Hamp(htre, MaiTachufetts, Rhode Ifland, 
Omnei^icut, and Virginia. 

Ru/e, T6 the given fum add ? thereof: or, multiply it 
by 9, and divide the product by 7. ' ^ 

2., Into Penfylvania, New Jerfey, Delaware, and Maryland. 

Rule.' Multiply the given fum by 11 J, and divide the 
produift by 7 : or, multiply it by 45, and divide by 28. 

3.. Ihtd New York and North Carolina. 

Rufe! From the given fum fubtracfl j thereof, and double 
the remainder : or, multiply by 12 and divide the product 

By 7.* ■ 

EXAMPLE. 

Reduce 256I. 15s. 6d. of the currency of Georgia to that 
of Virginia, Penfylvania,. and New York. j^nf. Virginia, 
330I. 2s. Cfid. Penfylvania, 41 2I. 13s. 5Vid. New York, 
44'ol. 3Si litd*- ' • • 

The par of exchange between fter ling money and the cur- 
rency 6f 'Penfylvania 16 nearly as 21 to 36, or as 7 to 12, 
confequently lool. ftcrlitig is • 171 ^L PdnfyWania currency ; 
that is T^t ad-^ante^' ^Xid not 66|, as is vulgarly fuppofed. 
From what has been fakl, the par of exchange between 
Aerling money axid the<tlirrency'of'all other ftates may be 

Federal' Money: 

The Congrcfs t>f the Utiitcd States, In Auguft, 1786, 
refolvfed that thedivifions of the Federal money fhould be 
as follows. 


TO' Milles- = 1 Cent. 
10 Cents 1= I Diime, 


10 Dimes =: i Dollar. 
10 Dollars = i Eagle. 


Hence 
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Hence the Federal money being decimally dtvidcd, cfOf 
operation therein will be performed decimally^ and fhoald 
this money ever afiually cxift, the rules hereafter delivered 
in decimals may be confuUed, it may alfo be remarked that 
this divifion of money, is the moft natural and conveoieot 
poi&bley and the operations therein eafier than any other. 

Arbitration of Exchange. 

As the coarfe of e^cchange between one nation and another 
is almoft continually varying, either by rifing or falling^ from 
the variations in the circumftances and balance of trade ; fo 
the defign of Arbitration is to remit or draw upon foreign 
places in fuch a manner, as ih^ll, if poiEble, turn out thA 
moft profitable. 

Arbitration is generally divided into two parts. Simple an4 
Compound : 

I. SimpU Arbitration* 

In fimple arbitratioui when the eitchaqges among three 
places only is concerned, the par of arbitration or arbitrated 
price is fuch a rate of exchange between two places, as ihall 
be in proportion with the rates afiigned between each of them 
and a third place. After this par of arbitration is computed^ 
by comparing it with the prefent courie of exchange, a pe^- 
fon can judge which way to remit or draw to the moft 
advantage^ and determine vhat that ad^antag^e (hall bp. 

EXAMPLE. 

1. If the exchange between London and Amfterdam be 
33s. 9d. per pound fterh and the exchange between London 
and Paris be 3 2d. per crown } required the par of arbitrm^ 
tion between Amfterdam and Paris i 

Anf. 54d^ Flemifli per orown^ 
jf * . /. i, d* dx 
Solution. Il X : 33 9 :: 32 to 54 per crown. 

2. If the exchange between Amfterdam and Paris be 34d« 
per crown, and the exchange between Amfterdam and Lon- 
don 33s. pd. per pound fterling ; required the a r to rated 
price between Paris and London i Ans^^^A. per crown^ 

3. If the exchange from Parb and London is 32d^ pec 
crown, and to Amfterdam 4i4d. per pound fterling, and 
if by advice from Holland or France the courfe of exchange 

between 


between Amfterdam and Parts be fallen to ; ad. per crown ; 
what may be gained per cent by London * drawing oa the 
•ne place and remitting to the other I 

Anf, By drawing on Paris and remitting to Amfterdaai» 
may be gained percent 5I, 153. ItV?^- 

4* London is indebted to Peteriburgh $000 rubles ; now 
the etchange between Peteriburgh and England is at 5od. 
^per ruble \ between Peteriburgh and Holland, at pod. per 
mUe ; between Holland and England, at 36s. 4d. which is 
the more advantageous method for London to be drawn 
upon? 

Anf. London may gain 9I. f is. i|d. by making payment 
by way of Holland. 

5* A merchant in London had 6000 guilders in the Bank 
at Amfterdam; was offered 2 ad. fterling a piece for them^ 
bat not liking the offer, he indorfes a bill for the whole to 
his hlEioT at Paris, who foon brought the money to FrancCf 
by exchanging at 5s. 5d. Flemtih per crown, he allows the 
faftor i per cent commiffion for his trouble, and then draws 
upon liim for the whole, exchange at 3 2d. per crown ; how 
much was this better than the owct of 2 'ad. per guilder ? ^ 

Anf. 28I. 1 8s. 2/rd. 

6. When the exchange between London and Dublin is at 
6 per cent advance, and the exchange between London and 
Hamburgh at 33s. 4d. grofs per pound fterling ; what then 
is a mark worth at Dublin ? Anf. 20 //t^- 

7. When the exchange between London and Liibon is at 
58. 6d. per milrea, and the exchange between London and 
Cork is at 8 1 per cent adviince for Cork; how much is a 
milrea worth at Cork ? Am. 5s. 1 1 |^d 

8. What is the exchange between London and Ireland, if 
for 314I. 5$. Irifh there is paid in England 300I. ? Ans. 4I. 

9. How 

V 

^ Bid a nnifcrfa! ptr of the coorfe of exchange fubfift between the trading 
aations of the world* there would be 00 advanta^ in the tranfmiffion of 
■loney in a circnitou* manner, throughout them, as the dire^fc conveyance 
wvuld be preferred ; but as the courfe is always flndnating, and is often in 
fuch a fitnatioo, that money may be drawn or remitted to mofe advantage 
when it pafles through feveral pWcs, of which the foregoing qaeftions are 
fufficient inflances : from this irregularity, occafion has been taken to form 
a circulation of paynentt by means of biUs through different places, in order 
to which* a comparifon, as mentioned in the definition, muft be made i for 
•sample. If the eichange between London and Amfterdam be 35s.*Flemifli' 
per pound fterling, and that between Paris and Amfterdam be s^i^» Flam, 
per crown ; then it would be, as the Flemifh money, which it=ra pound 
iktrttngis to the Flonifh money in a French crown n toU i l^,to the cor- 
^ refp9ndmg 
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9. How much IS the exchange) when for 6ol.'Efi|lTA 
there is paid 62I. as. IrHh ? Jns, 3^ per cent. 

10. London was ordered to remit 800 crowns to Paris, at 
3i|d. per crown, and to draw upon Amftcrdam. for the 
Talue, at 36s. pd. per ; but when the order came up, bills on 
Paris were at 3 r f ; what muft be the rate of exchange with 
Amfterdam, to compenfate the advance on the remittance ? 

Anfw. 32s. 6d* 

11. When 2443 marks, 9^ ftivers lubs are equal to 200I. 
I OS. ftcrling, how much is the exchange between London 
and Hamburgh ? Anf. 3 2s. 6d. grofs per pound ftcrling. 

12. London exchanges on Amfterdam at 34s. pd. P^^ £- 
fterling, and on L)ft>on at 5s. 5 Jd. per milrea ; what is the 
arbitrated price between Amfterdam and Lift>on ? 

Am. 45 J 5 Flcmifli per crufadoc. 

13. How many fhillings Flemifh are equal to 20s. ftcfl. 
when a guilder or 20 ftivers are equal to 2 flitllings f 

An/. 33 i Flemifli. 

f 4. A merchant in London pays 142I. 13s. pid. for 

1037 J French crowns^ what then was the rate of exchange ? 

j^«/I 33d. per crown. 
15. When 150I. I OS. Engtifli is equal to 252I. us. od. 
Plemiih, how much then is a pound fterling worth at Hol- 
land ? Anf. 33s. 6d. FIemfQi« 

When a faftor has orders from his employer to remit a 
certain fum of money to a place, provided he can do it at a 
certain rate of exchange, and at the fame time, to draw for 
his reimburfement upon fonie other place, at a certain rate« 
To £nd whether the advantage in performing one part of the 
commiflion will be fufficient to compenfate for the eventual 

• loff 

refponding rate of a crown; that is, As 35s. Flemifh : $i7d. :: il. : 3od* 
Thus, the value of a crown or ecu, if circulated through Holland, would be 
3od. which' it called the arbitrated value Uiereof. Now if the rate of 
exchange bstweeo London and Paris was alfo jod. no advantage coold ke 
gained by ctrculatioa ; but if the courfe be higher, fappofe 3 id. a dealer in 
exchange may remit xooo crowns to Paris by way of London, and draw 
diredly upon Paris, and then lie will gatR thereby od. per crown ; if<» oil 
the other hand, the courfe is lower than the arbitrated ^ne (fuppoTe «Ad. 
per crown) he may remit the money immediately to Paris, and draw for it 
by way of Holland, by which he will alfo gain id. per crown. 

In order to carry on this trade with profit, the dtiScrefice between the ml 
and arbitrated courfe of Exchange, muft at leaft be fufficient to pay the com* 
miffion charged by the diiTereut faAors, through whofc hands the money 
oircttlatei, which ia generally one-half per cent to each* 
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lofs upon the other, fo thit in pafe he fiad« the negociation 
would be to his employer's lofs, he may write for newordert^ 
or wait for a more favourable courfe. 

Ru/e. Let the price of exchange affigfled for remitting^ 
be the firft term; the price aiBgned for drawing, the fecond 
term ; and the real coarfe of exchange, at which the remit«* 
tance c<in be made, the third term of a ftating in the Rule of 
Three ; then will the fourth term be the price at whidi th« 
draft ought to be made. By comparing the refalt with tho 
price of bills upon that place on which the draft is to be 
made, the faAor will caQlj lee whether be ought to obey 
the order or not, 

EXAMPLES. 

1 6. A factor at London receives an order to remit to 
Venice looo ducats, at 4s. each* and for the purpofe of put- 
ting himfelfin cafti, by drawing on Spain, at 3s. 2d. per 
piastre ; when this order came to hand, bil^ for Vehice wers 
at 50d. \ at what pi^ce muW London draw upon Spain to 
eompenfate the advance on the remittance to Veni^re by the 
ril'e of exchange ? 

Sj/uihn. Here the price aifigned for drawing Is at 45* 
rciuhtance 3s. 2d. and tht: real courfe at which the remit- 
tauc:: can be made, is 5od. i th^tH As 48 : 38 : : 50 to 29x^i 
pt* r piadre la advance. ^ 

VOL. I. '^ m Compouttd 

* Since rhs fa<5lor, ag^recable to the courfe of eichftogo at the time he 
received the order, is obliged to remit at jod. which \% id. advance upon 
e3:h ducat, he maft draw at 39 ^'Vd. for his piallre ; otherwife hit empbyer 
will be at a lufs in whatcver'^he draw* below that price ; but if bills on Spain 
had rlfen mare in proportion than bills on Venice ; for tnft»nce, at 4od» per 
piadrc, the order could be performed with 4i6d. advantage. For xftt 
xooo ducats at 4s.=to.ol. and this at 38d.z;i463«i58 piaftresj that is, the 
fador in L.oodon mull fell 1 263.158 piaftres of hirconftitvent^s be|bre bei« 
put in cafh, to make the remittance of 1000 arowns; bat when he finds thae 
the courfe of exchange hath varied fince hi^ employer's tntellignDce, he may 
firfi fiud what money the purchafc of looo ducats wiH require at5od« and 
fuppofing the coarfe with Spiiin hud lifcn to 40J. hr z^n fare of tho rooni-y 
arin»g fiom rhv* fale of cIjc piaiircs, il. xoi. 3d. 
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Compound Arbitration, 

Compound Arbitration refpeds the cafi» in which thtf 
exchanges between three» four» or mofe places are con- 
cen^ed. A perfon #ho knows at what rate he can draw or ' 
remit direftly, and alfo hath advice of thecourie of exchange 
in foreign places, ihaj trace out a path for circulating his 
inoney, through more or fewer of lijch places, and alfo in 
fttch order as to make a benefit of his ikill and credit j and 
herein lies the great art of fuch negociations. 

Rule. I . Diftinguifli the given courfes into antecedents and 
confe^uentSy placing the former in one column on the left| 
and the latter* in another on the right, by way of equa« 
tion. 

2. The I ft antecedent, and laft confequent to .which an 
antecedent is required, muft always be of the fame name. 

3. The 2d antecedent muft be of the fame name with the 
jSrft confequent, and the 3d antecedent with the ad confe* 
quent, and fo throughout the whole, 

4.^ Equal numbers in both columns, may be exterminatedi 
and commenfurable ones abridged until they are in tbdr 
loweft terms, as in abridging FraAions. 

5. If any of the numbers be mixed, exterminate the frac* 
tionsj by multiplying both fides of the equation by the deno- 
Ininators. 

6. The continual produft of the confequents divided by 
the continual produ£t of the antecedents, wiU quote the 
anfwer. 

EXAMPLES. 

17. When the exchange between Dublin and London if 
at 8 per cent ; London and Holland at 36 fchlUings, 2 den. 
grofs per pound fterling, what is the amount in Holland of 
25 0I. Irifh, remitted from Dublin by way of London, 
allowing the merchant in London 4 per cent for commiffion I 

Anf. 2499 guilcicD. 
antecedent, consequent* 
Irjfli, 1 08 =100 London. 
London, 1 =434 Den. grofs. 


S HoS. } -=^SO Iriih. 


108 10850000 Carried oven 

10850000 
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10850000 Brought 9¥cr« 

io8)i079S75o( 4)0)99960+ , 

the Anf, 2499 guilder! 

18. When the exchange between London and Cork is at 
t| per cent advance for Cork, and the exchange between 
London and Rotterdam is 33s. 4d. Flemifb per pound fterl> 
how much is i id. of Cork worth at Rotterdam ? 

4nf, ^\\ ftivers. 

19. LotuloQ reaiitt 500I. flerling to Cadiz^ at 4od. fterU 
per piece of 8^ to be remitted thence to Leghorn, at 125 
pieces 8 per 100 Leghorn dollars, of 61ivres; thence to 
Venice, at 90 Leghorn per 100 ducats de banco ; thence to 
Ljfons, at 66 ducats de Banco per 100 ecus tour ; thence to 
London at 33 d. fterling per ecu tour ; how much will this 
remittance produce in London ? Anf. 555 y- 

20. How much would a French livre of 20 fols. be worth 
at Cork, when the exchange between London and Paris, or 
any other' part of France, is at 34d. per crown, and the 
•xchange between London and Cork at 5 per cent advance 
for Cork? Jnf. 11 ^%i\. 

21. When the exchange between Londoo and Hamburgh 
b at3; fch. gro& per pound fterling; between Hamburgh 
and Venice, at 90 den. grofs per due. banco \ what is the 
exchange per due. banco between London and Venice ? 

Anf. 5 1 jd. fterling. 

22. London remits to Spain loool. by way of Holland, 
at 36s. Flemifli banco, per pound fterling; thence to via 
Paris at 54 grotes per e6i ; thence via Venice at 100 crowns 
per 60 ducats ; thence to Spain at 360 marvadies per ducat $ 
tiow many piaftres of 272 marvadies will be received in 
Spain, and how much fterling will tbey get credit for, 
exchange at 42id. fterling, per piaftre ? 

Anf. 1 124]. 19s. 37d. fieri. 

23. The exchange between London and Lifbon being at . 
7od. fterling per milrea ; between Lift>on and Hamburgh at 
50 dciiiers groft per crufade of 40 reas ; what is the rate per 
pound fterling between London and Hamburgh com* 
pounded of the aforefaid rates grofs, or 35 fch. 8^ den. i 

Anf.j{2^A. 

Foreign 


Foreign weights, mearures, &c. may be compuiecf and 
urbitrated in the fame manner. 

24. Suppofe 8 lb. of AmAerdam are worth 6 lb. of Bruges, 
and 5 lb., of Bruges equal to 4 lb. of Ghent, and lalb. of 
Ghent equal to 10 lb. of Hambro'j how many lbs. of 
Hambro' arc equal to 720 lb. of Amftcrdaoi ? • 

antiCidenU confequint, 

Amfterdam 8::^ 6 Bruges. 
Bruges 5= 4 Ghent. 

Ghent 12= 10 Hambro'. 

How many lb. 'Hambro'*=:72o AmAcrdam. 

. ' . — =:OX60=:qoo the Anf, 

|X^fX 12 ""12 

25. If 12 yards of cloth coft as much as 15 yards of cam* 
brick \ and 9 yards of cambrick are worth 10 yards of far- 
tinett, how many yards of fattinett will pay for 54 yards of 
cloth i Anf. 75. 

26. If 6 lb. of cloves coft as much as i alb. of pepper -, and 
5 lb. of cinnamon coft as much as 8 lb. of cloves, and 6 lb. 
of cinnamon coft i6s. how much is then the coil of i lb. of 
pepper? Anf. lod, 

27. If 45 yards in London are equal to 60 ells in Holland, 
and 750 ells in Holland coft 390I. Flemifh, how many pounds 
Flemiih will 600 yards in London come to } Anf, 416L 

28. If 4 lb. of A. are as heavy as 31b. of B. and 5 lb. B. 
as 4 lb. of C. and 6 lb. C. as 5 lb. of D. ; how many lbs. of 
D. are as heavy as 240 lb. of A. ? Anf 1 20 lb. of D. 

29. If 3 yards of cloth coft as much as 3 1 yards of ratteen» 
and 4? yards of ratteen are worth 5 yards of drugget \ how 
many yards of drugget are worth 27 yards of cloth } 

Anf 37 V yards. 
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CHAP. L 

DECIMALS. 

Introdu^ion to Fra^ions in general. 


FRACTION fuppofes an unit, or one whole of any 
thing to be divided into a Certain number of equal parts, and 
is intended to exprefs a part or parts of that unit fo divided. 

And FraAions are of two kind, Vulgar and Decimal. 

I. A Vulgar fraAion is exprefled by two numbers placed 
one above the other with a line drawn between them/ thus, 

3 Numerator. 1 The denominator, or number placed 

4 Denominator, j underneath the line, denotes how many 
equal parts the thing is fuppofed to be divided into ; (being 
only the divifor in divifion.) And the numerator, or num- 
ber placed above the line, (hews how many of thofe parts 
are contained in the fraAion : (it being the remainder after 
divifion.) In reading fra£tions, both Vulgar and Decimal^ 
the numerator is firft mentioned, then the denominator ; 
thus I is read, three fourths ; I, is r^ad, eleven twelfths ; 
^^ is read, nine tenths ; -f^^js is read, eighty- five hundredths; 
and y^;^j is thirty-eight feven hundred and forty*fifth$ ; or, 
thirty-eight in feven hundred and forty-five equal parts. 
When a whole number ftahds before a fraction, as 27^'^^, it 
is read, twenty-feven and five fourteenths ; and 767/^ if 
read, feventy-fix and fourteen hundredths ^ and 35 ^fy is 
thirty- five and a hundred and twenty parts in two hundred 
and thirty-one } &c. 
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2 DECIMALS. 

IL A Decimal fraAion is an artificiali and very commo* 
dious way of letting down and expreffing a natural or vulgar 
fra£liony as a whole number : and whereas the denominators 
of vulgar fraAidns are diverfe) the denominators of decimal 
fradiottsare always certain : for a decimal fraAibn hath always 
for its denominator an unit^ with as many cyphers annexed to 
it as there are places or figures in the iiuraerator ; and muft 
therefore be lo* loo, looo, I0|000, &c. and hence' there 
is no occafion for writing the denominator of a decimal ; 
the ufual way of expreffing a decimal being by fetting a point 
before the numerator: thus, the decimal fraAion ^y^ is 
written .25, its denominator being ksOwn to be an unit 
with two cyphers, from what was (aid above, becaufe there 
are two figures in the numerator : thus alfo y^q% ^^ written 
•^25; tVsV^ « •35755 and ^iljs is written .075-, and 
T5V99 ^^ .0065. A whole cumber with a decimal fraction, 
as 276, '5*?,, is thus exprefled 276.14; and 74^/^5 thus^ 
74.006, &c« and when a whole number and a decimal are 
combined together, it is called a mixt number. 

As whole numbers increafe in a decuple or tenfold propor- 
tion, towards the left hand, fo on {he contrary, decioiris 
decreafe towards the right hand in a decuple proportiouj as 
in the following table. 

=: one, or unity, 

= ten, or ten units* 

=: one hundred. 

=z one thoufand. 

= ten thoufand. 

=: one hundred thoufand. 

. ^vice verfa, .1 = one tenth part of an unk. 

»oi = one hundredth parr. 
.00 1 = one thoufandth part. 
•Qooi = one ten thoufandth part. 
.0000 1 = one hundred thoufandth part. 
.cooooi ==: one millioneth of an unit, &c. 

Hence it appears, thf^t as whole numbers are increafed in 
a decuple proponion by affixing cyphtrs, fb decimals are de- 
creafed in the iame proportion by cyphers being prefixed to 
them ; thus .25» li a cypher be prefixed to it, becomes ^Vs© 
0^.025 ; and .i25by' prefixing two cyphers, becomes .Vs'bVs 
or 00125, and tlierefbre, in writing a decimal fraftion, 
whofe denominator bath inore cyphers than there are^figures 

in 
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~ in the ]mmerator» the defeft muft be fupplied by profiting z 
^ cypher or cyphers thereto, as the cafe may require ; thost 
fuppofe T959 ^^f^ ^o he written down without its denomi- 
nator ; here the denominator having i cypher more, than 
there are figures in the numerator! a cypher muft be prc- 
/ fixed to the numerator, and the decimal exprefied thus .019. 
Again, as cyphers on the left hand of whole numbers do 
not alter their value, fo cyphers being annexed to the right 
hand of Decimals do neither increafe nor decreafe the value 
thereof; for jV/es ^^ equivalent to Ws* ®r •^5- Hence 
then, cyphers may, at any time, be sin flexed to the right- 
hand of decimals, at picafure, if need be. In all decimal 
numbers, if the point of diftinAion be removed one place' 
towards the right hand, every figure, and confequently the 
whole expreffion will be increafed io a ten-fold prapertton, 
as in the following numbers, 3.756, 37-56^ 375-6, and 
3756, which are each one, 10 times greater than the pre- 
ceding one. In which proportion aifo, it is manifeft they 
decreafe in value, by removing the decimal point a place to 
the left hand. 

Additicn of Decimals. 

THE numbers to be added muft be placed; units under 
units, and tens under tens, as in whole numbers } and t&e 
decimal points muft ftand under each other, with the deci- 
mals annexed } then add as in common addition, and firom 
the fum point off fo many places for decimals as are equal t# 
the greateft number of decimal places in any of the given 
added numbers. 

SZAMPLES. 

I. Let 7.35, 26.324, 253.4, 46.5485> and 7.58, be 
added together in one fum. 

7-35 ' 
26.324 

853-4 
46.5485 

758 


sum* 341.2025 

B z 1. Let 
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2. Let 84.72^ 856^ 745.59 .647, and 78.o052> be 
added together. 

84*72 
856: 

745-5 
.647 

78.0052 

jum. 1764.8722 
Thefe examples are fo plain, that more we think are needlels* 

Subtraction of Decimals. 

The fame direAions being oMerved for placing the num- 
bers in Subtradion, as in Addition, it is likcwife performed 
the fame as in whole numbers. 

EXAMPLES. 

4. From 9.77 take 5.999 
5- ■"• 37-8 — - .0055 
6. —.376 — .5 


I. From .345 take .219. 

-z. — 4-^73 — ^978 
3. — 876.7 — ^- '^ 


67.46 


Multiplication of Decimals. ** 

Multiplication of Decimals differs not from Multiplication 
of whole numbers, only when the produ£k is found, trom the 
product towards the right cut off as many places for decimals 
as there are in both factors together* 

Note. 


* To prove the truth of the rule ; let .9776 and .823 be the numbers 10 
lie multiplied j now thefe wst* equivalent to - 


9776 


and 


fi 13 


whence 


0000 icoo 

— - — X = 1 =.8045648 by the nature of notation. 

which confifis of at many places as there arc decimals, that is, of as many 
places as are in both the numbers, and the fame is true of any other two 
numbers whatfoever. Or the reafon may be thus demonftrated, why fuch 
a number of decimal places muft be cut off in the produd, which will be 
cafily deduced from thefe examples: thus, in example ift« it is evident that 
3, the « hole number in the multiplicand being multiplied by 1 in the muU 
tiplier, can prodbce but 6, vis. 3X^:^6 ; fo that, of neceffity, all the other 
^gures in tlie product mufi be decimal parts, as the rule dif eds. 

Oc 
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Note. If tberc are not in the produA fo many decimal 
places as there are in the muhiplicand and multiplier reckoned 
together, prefix cyphers to equal that number. 

ad. If the number is to be multiplied by lo,' ioo» looo, 
&c. remove the feparating point in the multiplicand fo many 
places towards the right hand as there are cyphers in the 
multiplier. 

(i) Multiply 3.685 (ii) Multiply 672.5 


by 2.75 

18425 

25795 
7370 

produH. 10.13375 


by .365 

33625 

40350 

20175 

produEi. 245.4625 


3. Multiply 


At^VHTi^ 


4- 

5- 
6. 

7- 
8. 

9- 

lo. 

II. 

12. 


3.024 by 2.23. 

6.74352. 

43-^3 — 32.4- 

1400.652. 

8.04704 — .2575. 

2.0721128. 

574.7 — .o675. 

387.9225. 

.4 — .2. 

.08. 

.047 — .046. 

.002162. 

.000476 — .00078. 

.00000037128. 

.47 — .0008. 

.000376. 

1.076 — 1000. 

1076. 

.42768 — I 0000. 

4276.8. 


ConiraBun 


Or thus ; from multiplication, fuppofe 300 were to be mokipUcd by 100, 
their produdi will be 60000, that is, there will be fo many qrphert in the 
produd at there are in both fadors; now, if inftead of thofe cyphers 10 the 
fadors, the like number of decimal parts were in each, then it follows that 
there ought to be the iame number of decimal parts in the prodnd at there 
were cyphers in the favors. ( 

Again, by Vulgar Fradionsy thus, let 43*23 be multiplied by 34.4 and 
their produA will be 1400.659, as in example 4th. Now, 43.S3SS43TV5 
and 34'4z=3a^^^ which being bronght into inipro|(er fradions, per rule 3d, 
Redudion of Fradions wiU become, vis. VA^wwl V,* then i|*XVJ" 

Too T# 100'^ To 

-— f 4 o o 6 $ a per rule ift of Multiplication of Fradions s hue ' ♦ ®° V *=i 

TOOO. ■ • . TOOO 

1400.65 2, the ftme as before. Any of the foregoiiig methods, it is pre* 
fnmed^ fufficicntly proTci the truth of the rale. 
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ContrdBion in Multiplication. 

When it happens that the places of Decimals are manj in 
both foflorsy and confequently -would make a very large 
decimal in the product in fuch cafes the work may be con- 
traAed to as few places of decimals in the produdt as you 
pleafe ; or is fuitable to yoar defign, (three or four places 
being generally fufficient) to do whichj obierve the fol- 
lowing 

Ru/e, Set the unites place of the multiplier direAly under 
that figure of the decimal part of the multiplicand, whofe 
place you would preferve in the produA ; then invert^ or 
place all the other figures of the multiplier in a contrary 
order to the common way. 

Lafily, In multiplying, always begin at the figure of the 
mnltiplicandy which (lands over the figure wherewith you are 
then multiplying, fetting down the firfl figure of each parti* 
cular product direAly under one another. But withal take 
care to fee what increafe would arife from the multiplying of 
the n»t right-^h^nd figures of the multiplicand, which you 
muft conftantly add to the firft figure in every produA ) that 
isy if the produA of the next right-hand figure (with as many 
units added to it as there are tens in the produA of the fecond 
right-hand figure) be 5, or upwards to 15, you nwft add or 
carry i } if It be 15 or upwards to 25, you muft carry 2i; 
and if 25, or upwards to 35, you muft carry 3^ &e. 

SXAMPLBS* 

1. Let 8.74694 be multiplied by 4.5276, and let there be 
only 4 placest)f decimals retained in the produd. 

Place them as before direfVed, and they will ftand 

Tfi • S ^*74^^ '^^^ multipUcand as ufiial. 
• ^ • ^ 6725.4 The multiplier inverted. 

34.987 8 Here, as 4 decimal places are 

4.3735 to be pointed oflT in the produA> 

• 1 749 the unites place of the multiplier, 

61 2 is placed under the 4th decimal 

52 place of the multiplicand* 


39.6026 


Th« 
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The reaPon of » and how great a part of the work Is Ta^ed 
by this contraAion, will appear from the operation at large. 

8.74694 Hence it appears that all the 

4.5276 figures on the right- band of the 

«—«—*—. line are wholly omitted in the above 

48 164 eontraftion, where the prodoA te 

2858 4 dedoEial places is the fame with 


52 
^ 612 

«749 
41734 
349877!^ 


388 this. 

70 


39.6o26|45S44 


■■• 


14. Multiply 3*141592 by 52.7438 (b as to have but 4 

decimal places in the produA. Anf. 165.6994. 

' 15. Multiply 2.38645 by 8.2175 and leave only 4 decimal 

places in the produft. Ans. 19.6107. 

i6« Multiply 375*13758 by 16.7324, and let there' be 
only one place of decimals in the produd. Ans. 62']6*^ 

17. Multiply .248264 by 1725234 referving 6 figures, 
5 figures^ and 4 figures in the produA. 

An/. .180049, .1805, and .1800. 

18. Multiply 8634.785 by 843.7527, referving only the 
integers in the produft. Af»/, 7285699. 

Divi/f§n of Decimals. • 

1. Divifion of Decimals differsnot from Divifion of Whole 
Numbers, only care muft be taken that there be as many 
decimal places in ihe qi^otient and divifor as there are in the 
dividend. 

2. The quotient muft always have fo maHy decimal places 
as the dividend has more than the divifor. 

3. If the divifor and dividend have both the fame number 
of decimal places^ the quotient will be a whole number. 

4. If 


* The reafon of pointing off ai many decimal placet in the quotient at 
thofe of the divideod exceed the dSvifor^ will eafily appear ; for, lince tlie 
nvmbtr of decimal places in the dividend in eqnai to thofe in the divifor and 
quotient taken together, by the nature of Multiplication ; it therefore foU 
Ivws that the quotient cootaint as many at the dividend exceeds tha 
divifor. 
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4 If the dividend hath not fo many decimal places as are 
in the divifor, then fo many cyphers muft be annexed to the 
dividend as will make them equals and the quotient will be a 
whole number. 

5. But when if thedivifion is done the quotient has not fb 
many figures as it (hould have places of 'decimals^ then (b 
many cyphers muft be prefixed as there are places wanting 
to the left hand of the quotient. 

6. When decimal numbers are to be divided by 1O9 100, 
100O9 &c. that is, when the divifor is an unit with cyphers, 
divifion is performed by removing the feparating point in the 
dividend fo many places towards the left hand as there are 
cyphers in the divifor. 

EXAMPLES. 

I. Divide 1735.5 by 6.5, 

diix^, ihi. quo. 
<5.5)i735.5(467 thcif*^. 

435 


455 


Jhtfwertm 

a. Divide ao 1. 93 by 14. 14.42+ 

3. — 82a by 24. 34.25 

4- ^7 by 287. .2334 

5. 476.23 by 27. i7-<538i 

<S. — .,— 21754-385 by 960. 2.8691 

7. 2754.385 by 20. 1377- '92 

8. 757.35 by 4- 189.3375 

9- 734-<^737.by 80. 918342 

10. > 47<^*23 by 27. 17.6381 

11. — — 756.5784 by 23,4. 32-332 

12. 745-3^78 by 27.52; 27.084 

13. 1 13.4 by .4725. 240 

14. — 53.2 by 2.757. 19-2963 

ContraHions in Divifion^ 

There is alfo a commodious way of contracting the work» 
the converfe to that in page 6, by which much labour is 

faved. 
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Avti, dfiedally when the divifor haih many phccs of dad* 
mH parts in tt^ which is performed by the foUowing 

Rule* The value or denomination of the £rft figun in 
the quotient being determined bj the firft general rule) yoa 
may have what number of decimal places you pleafe, by 
taking as many of the left hand figures of the divifor as you 
intend to have figures in the quotient for the firft divifor^ 
and then take as many figures of tha dividend as will 
anfwer them; and in dividing, omit, or point ofl', one 
figure of the divifor at each following operation, ftill 
having a due regard to the increafe * which would ariife from 
the figure or figures fo omitted. 

KXAMPLES. 

I. Divide 721.17562 by 2.25743a and let there be bu^t j 
places of decimals in the quotient. 

dhnjhr dividend qmtimt 
2.257432) 721. 17562(31 9.467 thi cotnmm fUOf* 


6772296 
439460. 

213717.. 
203169 

I 0548. • 
^030 


diwjir dividmd qmtieni 

aa5743*)7^»-n56a(3i9.46| 
6772296 


439460 
2^5743 


2 
a 


1518.... 
U54 

168. . . 
158 


213717100 
203168188 

IO548JI2O 
9O29I728 

I5I8I392O 

*3S4I4S9« 

163193280 
158102024 

5191256 

c 2. Divide 

* In BHilcipIjiBg every fignre left out ie th* diviibf; be carefnl to 
carry i, if it be 5 or upwards to 15 ; if 15, or upwards to aj, carry a ; if 
15, or upwards co $Sy carry 3, &c. z. Wheo there are not fo manv figures 
in the divifor as are required to be in the quotient, begin the operation with 
•U the figures, and continue till the number of igores in the divifor and 
thofe remaining to bc found iQ the quotient be ^H^al, after which ufe the 
(lontradipn. 


VOL. U. 


la nsciMALS* 

« 

i. Divide iilJ*S9^^S ^7 8.758615^ and let four ded« 
mal placet be in the quotient. jfttf, 59o.4577« 

3. Divide 4a«i764 bf 314.2543, and let there be five 
decimal placet in the quotient. jfnf. .13421, 

4* Divide 6109.2^74 by 240,649, and let there be only 
four decimal placet in the quotient. . ^fnf. 25*3866, 

Reduilion rf Deeimah^ 

* To reduce a vulgar fraflion to a decimal. 

Rule. Annex cyphers to the numerator, and divide by 
the denominator ) the quotient is the decimal fra£lion re- 
quired. 

Reduce J+i+l+'j+.^+U of kl+h+^U ^^ a 
decimal feparately, Ans. -25+ .5+.75+»375+ 

♦J923076&C. +'6043956 &c. ■+'.04+.oi56.25. 

To reduce coins, weighu, meaiuret ^c into decin^ak. 

RuU I. Reduce the given money, weights^ &c. into the 
lo weft idenominat ion or name mentioned, for a dividend \ then 
reduce the integer into the fame denomination for a divifor, 
the refult will be the decimal required. 

Ruii 2.f Write the given denomination or parts orderly 
under each other, the inferior or leaft parts being uppermoft, 

let 

^ IfCC the p>en vulgar fhiAioD, whole dectnul eipreflion is required' 
be Tjf now fince every decimal fradioo hat 10, 100, looo, &c. for in 
defiomio^tor, and if two fradioni are e^ual, it will be, ai the denomiiiatior 
«f the one Is to its numerator, fo is the denomioator of the other to its 
■wnerator; or, they are as 13 t 7 t : 100 &c. t ^t? ^-^*5384 the Dtt« 
ncrmtor of the decimal required, and is the fame as by the rule. 

The following method of throwing a vulgar fra^on, whofe denominator 
is a prime number, into a decimal coniiiling of a great number of figures* u 
given by Mr. Colfon in page 162 of Sir I&ac Newton's fluxions. Examfls, 
Let 7% be the fradion which is to be converted into an equivalent decima], 
then by dividing in the common way till the remainder becomes a fingle figure ^ 
we have 7\, ^^.0344ti •% for the complete quotient, find this equation being 
multiplied by the numerator 8, will give !%=.« 75847$, or rather 7^$ = 
.*37iS6/; : imd if this be fobfiitnted inflead of the fra^on in the firft 
equation, it will make 79 ==.03448)7586 !%• Again, let this eqmtion be 
moltiplied by 6, and it will give 7% =.20689655177^7 i wA then by fub. 
fiitotiiig as before^ Tp'=^.03448a7j86ao689655iy7^; ; and lb on as fiu as 
^ay be thought proper* 

f The reafon of this rule may be explained iirom the firft ^|4Mnpk diiWa 
thre^ farthingt is 7 of a peyufy, which brought to a decimal is .75 t conic* 

quend/ 
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let thdk ht the dividends : againft each part on the left hand 
write the number thereof contained in one of its fuperior 4 
let theie be divifors : then beginning with the loweft deno» 
mination with cyphers adding (making a dot between the 
Cyphers and the figure) and divide^ writing the quotieint of 
each divifor as decimal parts on the right hand ot the divi- 
dend oett below it» and let this mixed number be divided 
by its divifor, and (b on till all be finiflied j the laft quotient 
will be the decimal required. 

To find the decimal of any number of £billings> pence^ 
and farthings by infpcAion. 

^Ru/f. Write half the greateft even number of fbiUingt 
for the £rft decimal figure, and let the farthings in the givea 
pence and farthings pofiTeis the fecond and third places, ob- 
. ferving to encreafe the fecond place by 5 if the (hillings are 
odd, and the third place by i when the farthings exceed i2j 
and by 2 when they exceed 37. 

EXAMPLES. 

!• Reduce 8s. 4d. to the decimal of a pound fterling* 

- 8 4 
12 

1^40 ) 1000 (.^166 Ac* 

An/. 

400 

• _ _ 

1600 

160 Or ihtsg 

c 2 

qnaitly 9|<1. may be exprefled 9»7S^'i ^^ 9*75 h tbI o^ a P^oyS^rVsV 
ti a Ihniiog, hrooghc to a decimal is .8115 ; and therefore 158. y^d. may 
leexpreflcd i5.8fa$t. lo like mAoocr ic.tiftjt. U \^q^^J - ^ a fliUluig 
^^LSJlLU of a poand, s: (by briiifiii^ ic to a decimal,) to .790615^^. u 
hf the rale. 

• The demoaflntion of thii rule it a» fbUowt t at ihUIiogs are fo maoy 
twentieth* of a poaod, half of them muft be ib many tecitha, and coofe* 
quentiy take the place of tenths in decimal* ; but if tbejr a^-e odd, their hail 
will always confift of two figafee> the firft of which will be half the cvtn 
nmnber next leli, and the iecood a 5 ^ and this coofirm!> the rale as far as it 
rcfpedU IhsUingf* Again> farthings are fo mao) ^.6oth« of a pound ^ and 
had It happened, that 1006 inftcnd of 960 had made a poiuid» itisphunany 

aiuuber 
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Or tbuf, By th fetond ruk. * ' Orliuif if tht itiri nJu 

J2 4 484 

^^ 8-3333 &<^- 4 

■ — .4166 j^ii^. 

•4166 &c. Anfw^ \6 

2. Reduce t58. 7}d. to the decimal of a pound fterL 
16 7I or ibuSf 4)3*00 

12 2d rule. ■ ■ 

1^)7-75 
20) 16.64583 

^40 ) 799 (.8322916 ^f^. v^ff/I .832291 Sea 

7» 
wrAus^ lytie^druUf 16 7I 4 

.%'i2 Anf. 32 

3. Reduce 1 5s. 9id. to the decimal.of a pound fterL .7895+ 

4. Reduce 9s. to the decimal of a pound. .45 

5. Reduce 1 2 grains to the decimal of a pound troy. .002083 

6. Reduce 12 drams to the decimal of a lb.avoirdupoi8.046875 

7. Reduce 2qrs. T4lb. to the decimal of a cwt. .625 

8. Reduce 2 furlongs to the decimal of a league* ^o^^z 
9« Reduce 2 quarts i pint to the decimal of a gallon. .625 
ID. Reduce 4 gallons 2 quarts of wine to the decimal 

of a hog(head. ^ .071428+ 

1 1. Reduce 52 days to the decimal of a year. .1 42465+ 

To find the value of any decimal fraction in money, 
weight, amd meafure. 

Rule, Alakiply the decimal by the number of parts of 
the next inferior denomination^ cutting oflf lb many pbccs for 
decimals to the right hand as your given decimal confifts of | 

and 

number of ftrthiogt wourd h<ire iti&de fo m^ny t]iou&ndt]is» and mii^t ftavt 
taken their place in t^e decimal accordingly. But 960 cBcreafed by tV P**^ 
6f icfelf it =1000 ; confc^ently any fiuniber of farthings, incretM hf ^htk 
^*^, will be an esad decimal ezpreifion (or them in thoufafidtha, whcnoe if 
the number* of farthings be more than i a, a 7*7 part is greater thn i and 
therefore 1 muft be added, and when the Dumber of fardistigs b tosrc tfan 
37f ^ '^'v P^ is greater than i|d. forwKkh amaftbe addedj wd that 
^ mk is ihewn to be right. 


\ 
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aod th^c on the left will be integers ; then mulciplf the re- 
maining dedTnaU by the next inferior detkOiiiitn^tion, and cut 
oif for decimals as before ; thus proceed till you have brought 
it into the Icaft patts of the integer. 

EXAMPLES. 

12. What is the value of .8322916 of a pound fterimg i 

20 


16.6458320 
12 


7.7499840 

4 Anf. its. 74i/.+ 

2.9999360 ^^^ 

13, What is the value of .002084 of a lb. troy ? 1 2.oo38pgrs. 
1^. \ ..046865 lb. avoirdtt.? iftdrants/iasri^ 

15. ..I—— ■ .625 oCa cm..' 2 qr^ I4lb« 

16. ■ .625 of a gallon? 2qQarC8 ipint 

x^. —— — — .071428 hhd of trine? 4gals. I q.999856 

18. — -«— -* — :^ .0625 barrel of beer ? 2 gals.2quarts-{^ 

19^ — ^l — .1424^5 of ai year? Si-9997*S<l«ys. 

20. -SJTSof^iC-? 6s. 9d, 

21. — — -3375 of a ton ? 6 cwt. 3 qrs. 

22. — •f6669of ayard ? 6inches-f 

23. ■ .259 of a league? 6 furl. 8.64oper. 

24. ^ t .05 of an acre ? 8 perches. 

25. — — '■ .4765 of a day ? i ih. ^6" 9"" 36"' 

To find the value of any decimal of a pound fterling by 
Infpeftion. 

RuU. Double the firft figure, or place of tenths, for 
fliiHings, and if the fccond figure be 5 or more than 5, rec- 
kon another fliilUng, then call the figures in the fecond and 
third {^aces after 5, fo many farthhigs, abating i when they 
are above 12^ and 2 whdi above 37^ and the refult is the 
anfwer. 

fiXAllPLlS. 

%6k Find the value of -7851. by infpe^Uoa* 

14 s^ ^hubUtf'j 
I for in the place of tenths 

X deduBffr the eptcefs cf iz 
/.1 5 %ii.Af^. 27. Find 
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^T' Find the valnc of .25 of a pound by in- 
rpcftion. ^5. od. 

^ 28. Find the value of .9729i6of apound by 
mfpcaion, 19,. jid. 

29. Find the value of .832a of a pedind by in* 
fpeaion. 17s. 7id. 


CHAP. IL 


BARTER. 


IS the changing of one commod'fy for another, and in- 
forms us how to proportion the value '^f any goods, fo that 
neither party may fuftaio ^ofs ; and if the commodities ex« 
changed are no,t of equal value, the defeA Is fupplied with 

money. 

Rule. Find the valuf of that commodity whofc quantity is 
given, then find what qnantity of the other at the rate 
propofed, you may have ifor the fame money, and it givci 
the anfwcr required. 

J^. B. This is evidently performed only by the Rule of 

Three Direft. 

2. If the quantities of both commodities with the rate of 
felling them, be given; to find what, quantity of fome 
other commodity or money, muft be given in cafe of an 
inequality of the amount of the firft commodities. 

Rule. Calculate the amount of each of the two given 
commodities 5 then their difference is the money or amount 
of the third commodity to be advanced, whofc quantity 
from thence is eafily found, its rate bring given. 

3. When in bartering, one commodity is rated above the 
ready money price ; to find the quantity and bartering price 
of the other coflamodity. 

Rule, Say as the ready money price of the one is to its 
bartering price, fo is that of the other, to its bartering 
price ; then the quantity of the latter commodity may be 
found either from the ready money or bartering prices. 

The 


The foregoing rales Wing well coofijered tlie following 
queftions may be estfily folved. 

EXAMPLES. 

1. What quantity of chocolate at 4s. per lb. moft be de*. 
iivered in barter (of 2 cwt. of tea at 93. per lb. i 

2 
112 

224 

9 

/it. 

4) 2016 ( 504 An/. . 

2. How many yards of (balloon may I barter for Sm 
yards of broadcloth, rating the broad clochat 15s. 6d. per 
jard| and (balloon at 2s. per ? An/l 620 yds^ 

3. A. and B. barter, A. has 50 pieces of muflin worth 
one with another, 2I. 15s. dd. per piece, B. has tea worth 
8s. 4d. per lb. what quantity of tea is B. to give A. to balance 
the value of the muOin ? JnJ. 3331b. or 2cwt. 3qrs. 25lb» 

4. Two merchants barter, A. and B. A. has fogar 
worth 4I. per cwt. ready money, but in barter he^ will ha? c 
4K 5s* per cwt. B. has French wine worth 4^1. per {Npe : 
how much muft he advance his wine, to equal the advance 
of A's fugar in barter? Answr. He. muft advance his 
urine to 2I. i6s 3d. per pipe, fo that each pipe will be worth 
47I. 1 6s. 3d. 

5. How many dozen of candles at 5s. 2d. muft be delivered 
in barter for jcwt. 2qrs. i61b. of tnlloiry at 37s. 4d. per cwt i 

Am* %6x dozen. 

6. A« hath 608 yards of cloth, worth 14s. per yard, for 
which B. gives him 1251. I2s. in ready money, and 85cwt. 
2qrs. 141b. of bee's wax ; the queftion iSf what did fi. reckon 
his wax at per cwtl i , Ans. 3L los. 

7. A. and B. barter, 'A* hath 2ocwt of prunes at 4d. per 
lb« readf money, but in barter will have 5d. per lb. B. hath 
hops worth 32s. per cwt. ready moneys what ought B. to 
rate his hops at in barter, and what quantity muft be given 
for the 2ocwt* of prunes? Answer. 23cwt iqr.pjlb. and 
B. rtfes his hops to 40s. per cwt^ 

8. A. and B. barter, A. has 200 yards of ratteen which 
p>ft him 3s. per yard^ but in barter would have 3s. 6d« B« 

has 


's 
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&as fiigar at 7id« per lb. which eoft him but 66. how mznj 
lb. of fugar muft be delivered to A. and who n^e the beft 
bargain ? jins. B. muft deliver 1 1 aolb. and B. gets the 
beft bargain by 2I. 

9; A. and B. barter, A values his goods at 60s. though 
they are vendable but for 52s. beiides he would have 5 per 
cent, what muft B. value a yard of doth at, which is venda- 
ble for 8s. to make the barter equal ? jfns. 9tV« 

10. A. has currants worth 4d. per lb. but in truck charges 
6d. and alfo requires one half in ready moneys B« has candles 
worth 6s. 8d. the dozen, and in barter the honeft man 
charges but 7s. (hould thefe perfons deal together for the 
value of 20I. how much will A. get of B ? jins. The real 
value of A's currants 13I. 6s. 8d. the value of fi's candles 
9I. IDS. 4id« and A. geu of B. 61* 3s. 9id. 

11. A. lets B^ have a hogQiead of fugar, wt. 18 cwt. 
worth 31S. ibr 42s. per cwt. ^ of which he it to pay- in 
cloth, B. has paper worth 14s. per ream, which it is agreed 
fliaU bear no more than 15s. 6d. at that rate, and baftcr for 
the reft ; bow ftood the account i Ahs. A. advanced hit 
fugar 9K i8t. and received la cloth 12I. 12s. and in paper 
25!. 4s. B^s advance on his paper al. 8$. 9id.+|V ^^^ 
7L 9s. 24d.-f§^ in A*s fevonr. 

la. A. has kerfey at 41. 5s. a piece ready money, ia hprtcr 
they are charged by him at 5I. 6s. each piece, and i of that 
required down; B. has flax at sjd. per lb. how much 
ou^ he to rate it in truck, not to be hurt by the extortioa 
of A? 

- Scluitm. Firft 5I. 6s.— 4I. 58.= lU is* the gam perpiece^ 
and" 5I. 6s.-f-2:;:=2l. 13s. required down; alfo 4L 5s.-** 
2I. T3s.=ril. i2». the value of the remaining, then il. t2s.-f- 
il. is.=2l. H3S. If il. 128. : 2I. 13s. :: 3d* to4ld*+ ^.J* 
the lb. Ans^yer. 

13. A. and B. would barter, A. hath 40 yards of cloth 
at 7s. 4d. per yard, B. has 28ilb. of tea 'at iis. 6d. per lb. 
which of them pay the balance, and how much i 

Answer^ A muft pay tl. 14s. 5d. 

14. A. has a quantity of pepper, wc. nt. i6oolb. at lyd* 
per lb. which he barters with B. for two forts of goods, 
the one at 5d. and the other at 8d. per lb. and to have j in 
ready money, and of each fort of goods an equal quantity, 
how many lb. of each muft he receive, and how much in 
money? Am. i394f^lb. 9nd 37L 15s. 6|d. 

15- Twc^ 
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75. Two merchants. A* and B. barter thus, A. hath 86 
jdnrds of broad cloth worth 9s. 2d. per yard ready money, 
but in barter he will have lis. per yard; B. h&th fhalloon 
worth 2s. id. ready money, it is required to find how many 
yards of the (halloon B. muft give to A. for his cloth, to 
make his gain in the barter, equal to that of A.'s f 

Anf 37 8| yards. 

16. A. advances his goods from 19s. 5d. to 22s. but is wil- 
ling to give 4 months* time for the payment, B puts his off 
at i6d. with 3 months' time for the payment ; now admit- 
ting the proportional advancement in this latterprice, and time 
to the former to find the ready value of B's goods ? 

Ans, Hfyd; 

17. I have merchandize which coft 30s. per cwt. but puts 
it off at 34s. A. has fome which coft him 25s. per cwt. buc 
puts them off at 28s. per cwt. if we barter thus, how much 
per cent do our bargain differ } 

Atis, I have the better by i \. 


CHAP. III. 


LOSS AND GAIN. 


LOSS AND GAIN is a rule, by which we difcover the 
gain or lofs by any parcel of goods, and fo inilruAs us how 
to raife or fall the price of any commodity, in fuch propor- 
tion, that neither our gain may be fo exorbitant as to 
injure our cudomers, nor our lofs fo great as to impoverifli 
^ oilkrfelves, which is generally fo much per (hilifog, per 
cent, &c.* 

To make this u(eful rule as plain as po0ible, we fhall 
divide it into the eight following cafes, with fuitable notes 
and remarks^ 
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* So that when the gain is to per cent ; it it to be underftood, that when 
lool., loot., &c. have been laid out on good«i i lol , iiOf.« Ac. had been 
recovered b^ the fales; and, in the f«<ne manner, if lool. were laid oot and 
90 received, then it it undcrilood, that 10 ^r cent wat loft by Aich goods. 
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Cafe I. 

Given the buying ^rice and felling price, to find the gaio 
or lofs upon the wbole^ or proportionable part thereof^ 

Rule. If the felling price exceeds the buying, the dif- 
ference Ihews the gain upon the whole ; but if the buying 
exceeds the felling price, their difference ihews the lofs. 

SXAMPLES. 

1. A merchant bought i bags of hops, each weighing 
t cwt. a qrs. lo lb for which 81. los. per cwt, is paid, and 
fold them by retail in his (hop at 6d. per lb. what did he gain 
or lofe i 

SoluiioH, 

X cwt. a qrt. lO lb. X2=3 cwt. o qrs. 20 lb, at 81. los. per 
cwt.r=27L 08. 4^d. and 3cwt. o^rs. aoib. at 6d. perib.r=: 
81. 1 8s. 

' 27 O 4y 
8 18 O 


Anf, £a% a 4? lofs. 

2. If 840 eggs are bought at the rate of 10 a penny ; and 
240 more at the ra^e of 8 a penny^ and (old all at the rate of 
18 for 2d. I demand the profit or lofs ? Am, 6d. profit, 

3. Bought 18 cwt. of butter, at 28s. per cwt. which I fell 
out at the rate of 33d. the lb. what is the profit upon the 
whole ? Anf, 4L 4s. 

4. If I bought 436 yards of cloth, at 8s. ^. per yard, and 
fold it at the rate of lOs. 4d. per yard ; rtquind the whole 
profit i A^il' 3$>1. 19s. 4d. 

5. If 980 lb. of tea be bought for 61I. 5s. and loUl for 69I. 
8s« 4d. required the profit upon each lb. f A^jf, 2d. 

6. Paid 69I. for i tun of iteel, which )s retailed at 6d. per 
lb. what is the profit or lofs upon 14 tun, at that rate i 

An/. I Hal. loft. 
Cafe II. 

Given the buying and felling prices, to find the gain or 
\ofs per cent. 

Rule. As the buying price is to the difference between the 
buying wA feUing : : ip is icoL (loos* &c.} to the gain or 
lofs per cent, 

EXAMPLES* 
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EXAMPLfii. 

7. Suppofe I bought tea at pd. per lb. and fell it again at 
t5d. per lb. what do I gain per cent ? Anf, 561. 13s. 4d« . 

The difference is 6d. per ib. profit : then, 
As pd. : 6 : : lool. to 661. 13s. 4d. 

8. Suppofe I bay tea at 1 73. 6d. per lb. and fell it again at 
2is. 6d. what do I gala per cent (or in laying out lool) ? 

Arts* 22I. 17 s. i|.d« 

9. A. merchant bought a puncheon of- rum for 651. 13s. 
4d. i it contained 150 gallons, he retailed it at 12s. 6 J. per 
gallon ; whether did he gain or lofe, and at what rate per 
cent ? 

Af^. He gained bjr the whole 27!. is. 8d. per cent 40} • 

Cafi III. 

When the buying price and the propofed rate per tent 
profit are given, to find the advanced price. jj,^Mjfi # 

^ Rule, As TOO : is to 100 more the given rate : : fo is 
the buying price to the advanced price. 

EXAMPLES. 

10. If a thn of tallow coft 35I. and is fold at the rate of 
10 per cent profit, I demand how much it was fold for \ 

Solution. 
As 100 : no :: 35 to 38I. los.the^/^ 

1 1. At what' rate mull I fell i cwt. of madder, ^hich coft 
3I. 15s. to gain 20 per cent ? Anf. 4I. los* 

12. Bought 40 gallons of brandy, at 3s. per gallon, but 
by accident, 6 gallons of it were loft, at what rate muft Ifell 
the remainder per gallon, to gain upon the whole prime coft 
10 per cent? Anf. 3s. loid.-f" 

13. A merchant in Dublin receives from his correspondent 
ia London- 314 cwt. 2qrs. 17 lb. of hops, the amount of 
invoice in Iriih currency is 6L los. per cwt. the duty, charges, 
&c. at the quay, amount to il. os. lod. per cwt. I demand 
at what rate I muft fell it per cwt. to gain 20 per cent on the 
whole? ^ Anf pi. IS. 

D 2 Cass 
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Ca/e rV. 

Given the advanced price and rate per cent gained, to find 

the prime or firft coft. 

Rule. As lop + the given rate : is to lOO : : fo is the 
advanced price to the firft coft* 

EXAMPLES. 

15. When I fell my cloth at 5s, per yard, I gain 8 per 
cent, I demand what a yard coft me at that rate ? 

Solution, 

As 108 : ICO : : 5 : 4s. 7ld.+ . 

16. When I fell a hogftiead of wine for 2oh I gain 15 per 
cent, I demand ^hat the hogftiead coft me i 

Ans, 17L 7s. 9ld.+ 

17. If whfen I fell goods for i3Td. the lb. I find I gain 35 
per cent, I demand what the gqods were bought for ? 

Anf. lod. 

id. A merchant fflls a parcel of jewels, which coft him 

250I. ready money, for 559I. payable at the end of 6 months ; 

the queAion is, (this fecurity being good) what was his gain 

ready money, rebate at the rate of 6 per cent per annum ? 

Ans, 300L 
Case V. 

Given the reduced price and lofs per cent, to find the firft 
coft. 

Rule, As 100 lefs the lofs : is to ico : : fo is the reduced 
price to the firft coft. 

EXAMPLES. 

10. If on tbc.falc of rum, at 7s. t^, per gallon, there was 
a lofs of 30 per cent, I demand the firft coft ? 

Solution, 
As 70 : 100 :: 7is. to los. 81d. 

20. Suppofe I fold cloth at 6%. aid. per yard, and find 
that I was at a lofs of i 7t per cent ; I demand the firft coft ? 

Anf,.is^ 6d* 
Casi VI. 

By having the given price of a commodity, the rate per 
cent thereon gain or lofs, and advanced or reduced price of 
the fame commodity, to find the rate per cent. 

Ruk. 
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Ruk, With the given rate and price find the firft coft, 
then fay^ as the firft coil is to the advanced or reduced price 
: : ib is loo more or lefs the required rate, according as the 
price is advanced or reduced. / 

Or ibus^ As the price, whofe rate is known, is to that 
whofe rate is required : : fo is i oo more or lefs to the given . 
rate : to lOo more or lefs, the required rate. 

EXAMPLES. 

21. Having fold a yard of cloth for i is. 6d. I gained at 
the rate of 1 5 per cent $ but if I had fold it for 1 2s. what 
fliould I gain per cent ? 

- ' Solution. 

115 : 100 : : lis. 6d. to ibs. then from I2s. take los. 
remains 2s. then, As los. : 2s. :: 100 to 20s. the anfwer 
i'equired. 

22. A merchatit fold certain merchandizes, at 8s. per lb. 
upon which he gained 15 per cent; what will be his gain 
when he fells the fame goods at ps. the lb. ? Anf, 29 1. 

23. Suppofe a merchant bought a parcel of merchandizes 
for 457!- ps. by which he cleared 18 per cent; the pur- 
chafer fold them initnediately for 500I. ; what would be the 
merchant's gain, had he gone to the fame market ? 

Anf. 28I. 19s. 6|?|Jd. 

24. Sold linen at 13d. per yard ; in the houfe of a neigh- 
hour, who bought on the fame terms with me^ the fame 
linen, fold for I4d. ; now fuppofing my profit to be 12 j 
per cent ; what is his ? , Anfx 20I. 19s. j/jd. 

25. A merchant fold certain goods at 2s. icxl. per lb. on 
3 months' credit, he found that he had gained 25 per 
cent per annu^) ; what did the goods coft him per lb. i 

Anf. 2S. 8d. firft coft. 

26. A merchant fells certain goods, at 2s. 8d. per lb. 
ready money, for how much may he fell it a pound, on 3 
months' credit, to gain 25 per cent per annum ? 

Ans. 2s. lod. felling price. 

27. Bought a tun of wine for 50I. ready money, and fold 
it for 54I. I OS. payable in 8 * months' time ; what is my gain 
thereon per cent per annum ? Anf, 13? per cent per ann. 

28. Having 

^ An qneftions in Lofs and Gtio, wherein time 19 conceraed, may be 

Mved by the followin|f proportioni— To find the rate per cent per annum: 

As 
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it. Having bought goods for 1 81. and fold Aem imnie* 
diately for 25X oa 4 months' credit, vhat rate per cent per 
umttm is gained ? 

Solution, 

Here 401.:= J of a jear^rtime and gain^yl. As JXV 
: lOb s: 7 or» As '/ : 100 :: 7 to ii6§^— ioo=i6J 
per cent per annum, jtnf. 

29. Upon the fan^e goods (at 4 months' credit) which 
coft me 1 81. my gsun was i6§ per cent per annum ; what 
price did I fell it at ? Ati/^, 251 

3lt>. Upon the fale of goods for 25I, which coft me 18L 
i6| per cent per annum was gained i what length of time 
credit did I give I . Jlnf. 4 months. 

31. A merchant fells goods at 4 months' credit, for 25L 
thereby gaining i6| per cent per annum, at what price did 
he fell it? AfrfixWL 

The five following queftions arc wrong folvcd by thdr 
refpeflive authors, which is the reafon of our inferting them 
here ; the error confifts in ftating the queftion, by malting 
the gain or lofs of 100 the fecond term, inftead of its 
amount. 

32. If by felling cloth at 5s. per ell, I gain 8 per cent, 
what (hall I gain per cent if I fell the ell at 6%. 3d. ? {WA- 

fitr^ 2ded. p. 32.) 

ScltUuin, 
If js. I 108 :: 6s. 3d. ,: 135, then 135—100=3$ 
Mr, Wibftef^s anfwer is 10. 

33. At 55. per dobcn I gain 7I. los. per cent, how much 
fliall I gain per cent if I fell the doben at 5s. pd. (Sinuhouset 
2d ed. p. 103') 

Soliithn* 

As the produA of the prine coft and the given time : is to 100 : t fo if 
the gain or lofs foftained in the given time : to the required rate pef cent 
per aonnin. To find the prime coft : 

Rule. As the given rate per cent per annum i is to the gain or lots f«^ 
uined in the given time : : fo is 100 to the prodnA of the firft coft- and 
time, divdie this prodiA hy the time* the quotient gives the firft coft. 

Given the prime coft, the time and rate percent per annum, to find the 
gain or lofs. 

RmU. As 100 : is to the produft of the firft coft and time : 1 fir is the 

given rate per cent per annum : to the giveo gain or loft on the propnfed 

tjmct 

The 
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' Soltitioiu 
As 5s. : 1071.10s. :: 5s. pd. : 123L 12s. 6d. then 
123I. I2S. 6d.— 106=231. I2s.6d. i\itJlnf» Mr.&tQtubws^s 
aofwer is 81. 12s. 6d» 

34. A Manchefter tradefinan going to a fair» fold fuftians 
for ! IS. 6d. the end, wherein was gained 15I. per cent^ bat 
feeing no other tradefman had fo good, raifed them at the 
latter end of the fiair to 1 2s. the end ; I demand what he 
gained per' cent by this lafi fale ? {Htli^ page 289)* 

Soluihn* 
If IIS. 6d. : 11^ :: i2s. : 120 percent, therefore 120^*— 
100=20 the Am/. Mr. Hill*s 151. 13s. oid. ,*,. 

35. Suppofe I fell 500 deals at I5d. per piece and at 9 per 
cent lofs, what do I iofe by the whole quantity ? \Dilwortk, 
2ded. p. 73,) 

Soluii§n. 
500 at rs. 3d. =311. 5s. 100—9=91 As prl. : lool. 
:: 31I. 58. : 34I. 6s. pid. y^, atnt. Therefore, 34I. 6s. 
pid. ^\ — 31I. 5s. =31. IS. 9|d. J the Am. Ji^r* Diiwwtb 
makes i( 21, i6s. 3d. 

36. Suppofe I fell I cwt. of hops for 61. 15s. and gain 25]. 
per cent, what would have been the gain per cent, if I had 
fold them for 81. per cwt. ? Walkingham,9 3d ed. p. 70. 

Solution. 
As 61. 15s. : 125 :: 81. : 148I. 2s. iijd.| amount 
per cent; then, 148I. 2s. iiid.f — 100=481. 2s. iiid.^, 
fhe Ans. Mr* lFaikwghatn% anfwer is 29I. 12S. 7|d. 

^uejiions 

The gain or lofs, the ^ft cq0, and che rate per ceAt per annum being 
given to find the time. 

MmU» As the rati: pe|r cent per annum : is to 100 : : fo is the gain or loft 
: to the produ^ of the time and firll coft, divide this pioduA by the firft 
coft, the quotient gives the required time. 

Dewi9mfiratiom •ftbtfire^ts^Muiuc^Lo. Ts^thc time in years or fra^iopt 
of a year ; P^rthe prime coft \ It;=rate per cent per annum ; G:=;gaio or 

loft in the ^iven time; then, T : 1 t: G : ^^ithe gain or lofs for one 

T 

year j alfo, P : roo : ; ~ : il!il? but iooXG==RXPXT by turning 

' ?X' 
Ihis equation into an analogy, we have As PX'^ : G : : loo : R, whence 

Ibe rate per cent is manifefi, and R : joo 1: O : PXT.*. ^2iZ=P., 
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^tcjlions for Exercife. 

37. Received from London 1 1300 lbs. of pewter, which 
coft 7Q6I. 5s. EngliQi mone^ ; the charges here are lol. 6s, 
8d. ; at what rate mud I iell it a lb. to gain 15 per cent, 
having remitted the price of the pewter, when the exchange 
between London and Dublin was at 5 \Kr cent ? 

Am. i8.6Jft|°d, 

3 8. A merchant in Dublin receives from Lifbon 1 80 calks 
of raifins, each weighing 8clb. trucks them againft other 
merchandizes, at 28s. per cwt. and finJs to have made 25 
per cent profit • I demand what each caik ftood him in ? 

Ans. 1 6s. 

39* If by felling hops at 3I. 10s. per cwt. the planter clears 
30 percent ; what was his gain per cent when the fame goods 
fold for 4L 5s. ? Anf. 57I. 17s. lid. y, 

40. A merchant fends to Barbadoes 300 firkins of butter, 
wt. nt. 175 cwt. 2 qr. 19 lb. at i8s. 8d. per. cwt. ; pays for 
duty and other charges, iil. cs. lod. ; his correijpondent at 
Barbadoes fells the butter at 6d. ptr lb. (weight as above) 
pays for duty, &c. 24I. 17s. id. takes 5 per cent for his com- 
miiSon; i demand the lofs or gain» if 139I. Balrbadoes is 
worth but I col. in Ireland i AnJ\ 152I. I4S> Ssfd. profit. 

41. Sold a repeating watch for 52!. 10s. and by fo doing, 
loft 17 per cent, whereas, I ought, in dealing, to have 
deared 20 per cent ; then how much was it (old under the 
Juft value? Ans. 23I. 8s. pfd. J|» 
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SINGLE FELLOWSHIP; 

Or Fello'ujhip wiihcut Time* 

IS when two or more pcrfons join their flocks and trade 
together -, to determine each perfon's particular (hare of the 

gain 

^ I. The ContradioDs in the Rule of Three are Uie lieft for workin|r 
<iacnioD8 in this iiile; bccaufe the two firft terms of all the (tatings beiDg 
the fame, there ^ill be had a confiaiit muhiplier or divifor for every third 
term. 

2* W^hen two or more of the terms to vihich all the required ones mufl be 
|>ropprtionabte, are cqoa}» fo many operatiui^s will be as there arc equalities. 

3. That 
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l^qi of lofs, ia- proportion to his principal part in the ftock. 
<— Obferve the following 

Rule. As the Aim of the (evenl ftocks : is to'the gain oi^ 
lois : : fo is each perfon's Chare in the ftock to his (hare of 
the gain or lo(s. Or, divide the whole gain or loft by iht 
total ftock) and multiply the quotient by each man's parti* 
cular part of the ftock, and the feveral prodnds will be each 
man's particular patt of the gain or lofs refpSiSllvely. By this 
rule are adjufted the gain or loft, 6r charg^i of merchants in 
company, the efie£b of bankrupts, legactes, in cafe of a defi* 
ciency in aflets^ &c. 

Proof, Add all the ihares together ; if the fum is equal to 
the whole gain or lofs, the work is right. 

4 

EXAMPLES. 

T. T#6 merchants^ A. and B., joiii in pskrtneffbip : A. 
lays inSoL, B. 6o\., and they gain 28I. what is each man's 
fhait of the gain ? Anf. A. 16]. and B. t ^^* 

80+60=140 their ftock \ then» 

A • ^o C80 : 16 A.'s gain. 

As I40 : 28 : : ^ ,^ ^ u» \'^ 
^ \6o : I a B/s gam. 

2. A. and B. in trading, gained 364I. \ A. put into ftock 
600K and B. 800I. ; what is each perfon's ftiare of the profit ? 

Anf. A. 156I. and B. 208I. 

}• A bankrupt owes to A. 500I. ; to B. pool, and his 
effects amount to no more than 1 lool. ; bow much is each 
perfon*^ ftiare 1 Anf. A. 392^1. and B. 707 ^I. 

4. Divide i2ol. between three perfons^ fo that their fliarey 
fliall be to each other as i, ^» anrf 3 reipe^ively \ 

Affn 20> 40, and <5a. 

5* Suppofe the ihonry and efieds of a bankrupt adM>uoted 
to 14201. 17s. 6d. and is indebted as follows : to A. loool. 
to B. 640V. \ toCb 900I. \ and to D. 842I. r6s. ; how muft 
liis effeOs be divided amongft them ? that is> what muft each 
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S. iThtt the gaia or Idls ia dUi nile Is iti propof'tion t6 the refpe^ive 
llodu, it evident; for at tlie ttet ' the ftockt are in trade is the. famr« thr 
gaint or lolTet mttft be regulated kj iht ftockt ; fo if a pcrfoo put in half th< 
ilock, he it entitled to half th« pin, or liable to pay. half the lofs ; and iti 
ipeneral, whatever pare of the ftock hs contributes to, foch if the part of iht 
Saia or lolt wkich will fall ta hit Atre. 
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Anf.h^ 'tis!* ^^^* iod.,B. 458Lot. 2H»C644l. it. 6A.g 
D. 603I. 28 loid. \ remaindert^ A.'s 455041 B.'s 45360 1 
C.'s36o( D/S440M. 

6. A. And B. Tentorinf equad fumt of iiioiiej» cleared bf 
joi&t thMle 1 54L by agreement, A. was to have 8 per centi 
(becanft he (pent his time in the executbn of hts objeA) and 

B. was to have only 5 per cent, what was allowed for Us 
trouble ? Jim. 35!. los. 9/^ 

7* Three merchants, A. Bi and C. freight witb 340 ton 
of wine, whereof A. loaded no tuns, B« 91 » and C. the 
reft, in a ftorm the feamen were obliged to throw over board 
85 tonsi how moch muft each fuftain of the io6 i 

«^: Anf. A. 27*, B. aa|J, and C. 341;, 

8;. Three merchants joined 2640I. in company ; now Ai 
gets ^hree times as much as C. and B. twice as much as C 
now much is each to get ? 

^.' ' Aitf, A. 1320L B. 880I. and C 440I. 

6. A bankrupt's cSe£b amount to ^o8ol. and he is ili« 
Bebtedto A. 1440L to B. 1920L and to C. 2880L how 
much of the efl^£b belong to each of them ? 

Anf. A. moft have 480L B. 6401. and C 960L 

10. Three merchants, A. B. and C. have entered into 
panaieraiip, the two firft put in a fum yet ankaown, and 

C. 585!. the gain or lofs 232L los. whereof A"^ part is 
61I. xos. and B'S'73L ios« to find thor flock of A. and B. 
and gain or lofs of C. Anf, Stock of A« is 396L of B, 441k 
and the gain or lofi of C. 97L ids. 

11. A father portiooed oflF his three daughters widl^ 
5600I. for every j 3I. with Pamela he gave 1 7I. with Ameib» 
and 1 51. to Charlotte* how much was the portion of each i 

Akf. Pamela 16171. 15s. 6f d. of Amelia 21 15I. i is. i jd« 
and of Charlotte 1866I. 139. 4d; 
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«OUBLE PSLtOWSHlP. ^/ 

CHAP. V. 

DOUBLE FELLOWSHIP % 

Or Fellowjbip tviti Time. 

WHICH is fo called from proportioning the gain or lof| 
among partners according to the tfock and time of e^h. 

The rule of partition to be given in this cak, is founded upon 
this principle^ viz. that when ftocks continue unequal times 
in company, the partners' (hares of the gain or lols flioold 
be fo proportioned to each other, as thoie fums of intereH 
which at any rate per cent per annum, might be gained by 
the feveral ftocks, during the cim^ of thieir continuance iii 
the common Aock. 

* Rule. Make all the ftocks of one denomin Jtion^ as alio, 
the times ; then multiply each partner's ftock by nis timCj 
and add thefe produiU together j thea proceed asinSingl^ 
IpeUowfhip*! 

|. Three merchants, A. B. aqd C. eater into partn^* 
flup, thus A. puts into the ftock 240I. for 4 oaonths, -B. 
t2DL for 6 months, and C. 200I. for 8 months, with this 
joint ftock they traiBJc, and gain 260L it is required to 
find each perfon's ihare of the gain proportionable to his ftocl^ 
and time of employing it ? 

)C- £' £^ 

lao aoo^ - 960 
6 8 f ^ZQ 

— f 1600 

720 1600 J g. 

3280 
£. £. X. d. 
£. £. ( 960: 7^ I 114 — 
As i\%Q : ado : : J 720 : 57 i 5* 

(^1600 : 126.16 7^ 

Pr9of £ 260 o Q 

£ 2 2. A. 

^ Bfr. Ward hat ^swetk aa aoaIytki|l invdUg^tioB of this rale. Mr, 
Jtfakolm hat given the reafoa of it ia a maniier evident enoogh, hot probar 
.Uy the moft general and ekigant manner of ici proof it th6a— When the timet 
ire equal, the Iharet of the gain or loft are evidently at the ftockt, at in fingla 
feUombtpt and when the ftockt are equal, the Iharet are at the timet, there- 
fore when neither are equal, the fiwraa naft bf in tht compoaad rai|o oC 
loth, that it at their prodada. 
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3. A. B. and C« rent a piece of land, for which thej pay 
40I. per annuQiy A. puts in 60 oxen for 4 months, B. 40 
oxen for 5 months* and C. 30 oxen for the remainder of 
the year ; what muft each perfon pay of faid rent i 

£. /. d. 

Anf. 18 23 remi. /^ ^s. 

^5 I loi temd. \% Bs. 

6 15 10 remd. i^ CV. 

3* Two merchants enter into partner&ip, A. pnts into 
fiock 2oool. for 4 months, and B. puts in loooi. for 2 
months, the^ gained by trade 25 ol. what is the ihare of 
each i Am. A. gained 200I. and B. 50I. 

4. Three merchants, A. B. and C made a ftock to- 
gether, A. put 120I. for II months, B. put in 144I. for 

. 15 months, and C. put in 460I. for 9 months, and they 
gained by trade 269I. 19s. I demand each man's (hare of 
the gain, according to the fum put in and time of continn* 
ance in company ? Ans. A's (hare of the gain 46I. 15s. j^d. 

B's 76L lot. 5d. yVr* ^"^ ^' M^^* 13^* 3^- rVy 

5* Three merchants, A. B. and C. in partnerfhip tOr 
gether'for a year, put into one common ftock as follows, 
viz. A. put in 400]. and at 6 months' end withdraws 200I. 
B. put in 360 and at 7 months* end lool. more, but at 
the end of 9 months he takes out 120I. C put in 190U 
and at 8 months' end iiol. more, ^ but at the end of 10 
months he taikes ctat lool. they gain 460L what is each 
man's fliare? Ans. A's 126L ids. 5d. remainder 920, 
B*s 193I. i8s. 3d. remainder 552. and Cs 109I. lis. 3^. 
lemainder 644. 

6. A. B. andC. in company, A. put in his (hare of the 
ftock for 5 months, and laid claim to \ of the profit ; B. 
put in his for 8 months ; C. advanced 400I. for 7 months, 
and required on the balance | of the gain, the ftock of the 
other adventufers is fought* Am* A's ftock 1 681, and B's 
tlock 70I. 

7. A (hip's company take a prize, value 4000!. which 
they agree to divide amongft them according to their pay 
and time they have been on board ; now the officers and 
B)id(hipmen have been on board 4 months, and the failors 
3 months -, the officers have 50s. a month, the mtd(hipmeii 
4ps» apd the failors 28s« moreover therp are 4 officers, 8 

midihtpmea 
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midOiipmen^ and 1 20 failors ? I demand what each perfon's 
ihare is of the faid prize i Aks* an officer 65I. 15s. ^^d. 
a midihipiDan 52L I2s. ^\A• and a fatlor 27I. i2s. 7^d. 
^0/#. FraftipnsarerejeAed. 

8. Four perfons hired a boat for 198. to go 24 miles, hot 
being come. within 9 miles of the place where they intended 
to go, there came 2 perfons who defired to come mto the 
boat, with condition to pay proportionally \ tell me how 
much each of them is to pay i 

miles* m, m. m. /• m. j, d. 

Solution, 24—9=15 '^^ tf/ 24 : 19 : : 15 : II 10^ 
the fum the four firft pertbns are to pay before they meet the 
other tw0| then 19s.— i is. io^.=:7s. i^d. ••• as 6 perfons : 
7s. i^d. :: 2 perfons : 23.4^. the fum t(\e two lali perfons 
are to pay \ and the four firft perfons are to pay i is. 10 jd.-^ 
4$. 9J.=i6s. 77d. for 19 miles, therefore 16s. 77d.4* 
2s. 4^d.=i9s. proof. 

m. Or thus^ s, 

96 18 114 ^9P^oof. 

9. Four perfons hired a coach to go 50 miles for 40i. 
now when they were gone 20 miles, they met 2 perfons who 
defired to come into the coach, with condition to pay 
proportionably, how much is each of them to pay ? 

Solution. As 50 : 40 : : 20 : 16 then as 6 perrons : 
40 — 1 6=: 24 :: 2 : B which is the money the laft perfons 
fliould pay, then 40 — 8= 32 the money paid by the four 
firft perfons .-. 32+8=40 Proof 

Or thui% X. d. 

3^ 5° ^ f 60 • o 2 ' o 

^ j^ .••^'»<Jo:40::{,J°;39 5v^«y: 

260 

We hate taken the two laft qiieftions from Vofter^s Arith- 
metic, and have given our own folution and his, and leave 
the reader to judge which of the two is the moic equitable. 

CHAP. 


2^ AtUOATION. 

CHAP. VL 

ALUGATION- 

ALLIGATION is either Medial, Alt^iutc, Partial or 
Total. .■ 

Animation Medial^ 

Is when the price and quantities of feveral fimples are 
gWd:i to be mixed » to find the mean price of that mixture. 

Rult* As the whole compofition : is to its total value 
: : fo is any part of the the compofition : to its mean pric^. 

Proof. Find the value of the whole mixture at the mean 
rate, and if it agrees with the total of the feveral quantities 
at their refpcAive prices the work is right, 

EXAMPLES. 

1. A malfter mixes 40 bufhels worUi 5s. per buflieU with 
•J 2 buihels at 3s. per buthely and 80 at 2s. per bufhel \ \ 
demand what a bufhel of this mixture is worth ? Jnf, 3s. 

40 X 5 = 200 

'ja X 3 = ^l<$ hufifh. /. bu/h. /. 

80 X 9 = i6q Theuj As 19a : 576 :; z : ^Anf. 

2, A vintnor mixes 214 gallons of canary ae 7s. $d. per 
galloni with 416 gallons* at 5s. 4d.. with 312 gallons at 9s.5d. 
with 145 gallons at 8s. 7d. ^nd 255 gallons at ps. ad. ,1 
deniand what is this mixttve wprth per gallon ? Af^. 7/. 8^.+ 

.3. A tobacconift would ii\ix iK>lb. of tobacco at pd. perlb. 
with 61b. at i ad. with 40lb. at 1 8d. and with i alb. at as. 
perib } the queftion is what a pound of this mixture is 
worth? Anf ix. 4tV'* 

4* A fivmer 

* The trndi of thlt nik it too etidcnt to need % dcmooftration. Mtfb 
If ui ounce or any other qnanticy of pure gold be redaced into 14 equal 
|iarts,.thefe parts are called carttt : but gold it often mixed with fome bafer 
ftietaly which it called aUoy, tad themitture itiaid to be lb many ooita fine, 
aeaofdi^g to the proportion of pure gold contained in it ; thus if %% carats 
of,^nrego]d, and % dt 9X\af are mixed together* then this gold is fiud to be 
as carau fine. ad. If any of the fimples be of litde or no value with re* 
fyt& to the reft* iu rate it fuppofed to be nothiogf •• w^W mixed 
wiae, .aad aDoy with gold. 
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4. A fiirmerwi&u!d iriix ; bufliels of wbeatat 6s. per boOi* 
d, wirh 12 baftdsof rye at 45. per bolhely 8 bufllefe of 
beanar at 5$. zhdi witb 18 buflieU 6f barley at 28. Ad. the 
buflief ; it is required to know the price of i buOiel of this 
mixtiir^ ? jl9i/i is. ^id- ftearly. 

5. A goldfmitk melts 81b. fioa. of gold buliioa of 14 
carats fine, with lalb. Sioo* of 18 carats fine i how mamy 
earat9 fine is this mixture i Ans. 16-^4^. 

6. A refiner meks iolb« of gold of 20 carats fine with 
I (Sib. of 1 8> carats fine* bow much alloy muii be put to it 
to ihake it 22 carats fine ? . Am. Not £ne enough by 
3r^^ carats, fo that no alloy ihuft ht put to it^ but more gold. 

Alligation, Alfernotei 

b when the ratcfs of feTeral* commoAtiei'are giteiti to find 
loch qoantities of them as^ bdng miied together^ &sll besi^ 
a mean price. 

RuliJ* t. The fiitcs (}f tot dready) «uiA aU b«f reduced 
16 one denomiaatioh. 2. Set down the iratet^ or prices, in 
neolomn under oife flDotfaer, and Ott mean on the kft hand. 
3. Connefi together the leveral rales, fo that evepy one le(s 
than the mean be linked with foine one greater, and every 
greater with one Itffi^ or with aa many as you jdeafe, each 
Ms than the mean rate. 4* Take the differende between 
each rate and the mean rate, and fet them down alternately, 
and if only one diflTerence ftand againll any rate, it will be 
the quantity belonging to the faid rate \ but if there are feve- 
)ral, then their fum will be .the quantity, which quantities 
are the anfwers (6 thofe rates againft which they ftand. 

EXAMPLES. 

7. A merchant hafh fpices, fome.at 9d< the lb. fooie at 
fad. fome at 24d. and fo ne at ^od.^ how much of each fort 
muft he take that he may fell a lb. for 2od.? 

20 

* it appears from the rale, that many qoeilians of this cafe will admit of 
various anfwers, hut from an algahraic procefs, it appears that they will ad-» 
mit ^ an infinite variety «f aafwers i after oner or more anfwcis are fonnd 
liy the rule, as many mwe at yon fleafe arc foond by increafim or decrea* 
img the quantities in any pioportiony or by only iocreafing or decreafing the 
«ny one or more fingte paif df ydte-feUows id any proportion, and feaviag 
the other rates as they are : but as that aofwer*is conunonly defired which 
gives the rates in the leaft inteacrs poffible* and thofe the neareft to each 
odier, we have to each of the following quelUons fet down fuch an(Wers m 
we found by linking the rates together the moil poflible, and then where 
00 limitation was propofcd, dividmg the refuking quantities bjr ^^ comma* 
tMsfwe. 
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4lb. at pd^ 

I lib. at 24d* 
81b. at 3od. 

8. A merchant hath ^ines at 24A. the qoart, (herrj at 
i6d. the qiiart, and malaga at I2d. the quart; how mocb 
of each fort muft be taken to fell a quart for i8d.? 

jtn/. 8 quarts at i^d. 6 quarts at i6d, and 6 quarts at I2d« 

9. A grocer would mix a quantity of fugar at lod. with 
other fugars at 7 id. 5d. and 4id. per lb. intending to mike 
up a quantity Vorth 6d. per lb. m what proportion is he to 
take of thofe fugars ? Jlm. lib. at lod. iflb. at yid. 
41b. at 5d. and ilb.at 4id. 

IQ. A merchaat wodU mix wines at 173. i8s. and ais. 
per gallooi fo that die arixlurc may be worth 20s. the gallon? 
Am. 2 gallons at 178. 2 at i8s. and ; at 221. 

11. A goldGnith has gold of 17, i8t 22, and 24 carats 
fine^ how much muft he take of each to make it 2 1 carats 
fine ? Jns. 3 of 17, i of i8> 3 of 22f and 4 of 24 carats. 

Note. Sometimes one or more of the ingredients, and 
fometimes the whole compofition is limited to ^ certain quan- 
tity ; which we divide into the three following caies or H* 
mirations. 

Lsmiiathn \fi. When the whole compofition is limited to 
a certain quantity, and that quantity is not found from the 
method of linking and taking the differences, then you may 
augment or diminifli the quantity of each ingredient in the 
fame proportion as the given quantity is greaiter or leTs than 
the total quantity found from the linking, by faying, as the 
total t}uantity fo found Is to the given quantity , ib is the 
quantity of each ingredient, (bund by Unking, to the required 
quantity of each. 

KXAMPLES* 

12. How much wine at 4s. at 5s. at 5s. 6d. and at ({s. 
per gallon, inuft be mixed together, to form a compofition 
of 1 8 gallons worth 5s. 44. per gallon ? Ant. 3 galkma 

^^44* 3 gallons at 5s. 6 giiillotis at 5s, 5d. and 6 gallons at 6s. 

13. How much gold of 15, of 17, of 18, and of 22 
carats fiae^ muft be mixed together, to form a compofition 
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of 40 ounces of 20 cants fine i Anf. 5 oz. eacU of I5;» 
of 17, and of 18, and 25 oz. of 22 carats hnet* 

Limitation %d. "When one of the ingredients is limited 
to a certain quantity, and that quantity Is not found by the 
method of linking \ you mud either augment, or dimioifh 
the quantities of all the red in the fame proportion as the 
given quantity is greater or lefs than the quantity of the 
limited fimple found by linking ; by dating as in the fitd K- 
mitation. Or,f you may only augment, or diminifh, in the 
above proportion, that part of the quantity of the ingredients 
with which the limited one is linked, which is the difference 
of the mixture rate and the rate of the limited limplci and 
add the refulting quantity to the other parts, inftead of the 
(aid difference \ keeping the quantities of the other fimples 
unaltered. 

EXAMPLES* 

14. How much wine at 5s. at 5s. 6d. and 6s. per gallon, 
maft be mixed with 3 gallons at 4«. per gallon, that the 
niixture may be worth 5s. 4d. per gallon i 

Anf. 3gaUons at s^* 6 at 5s.6d. and 6 at fis. by proportion- 
ing all the quantities : or, by proportioning only the difference 
of the mixture and limited rates, 10 gallons at 5s. 8| at 
js. dd. and 8f at 6s. 

VOL* II. F 15. How 

* To this cafe belongs the goeftion concerning kxog Hiero^t crown, which 
Hat workmen h^d debaled with (iWer or cppper | lo fiad what quantity of 
gold aodcopper was in it, the famous Archimedes is faid to have made two 
other crowns of the fame weight with the former, the one of gold, and the 
other of filver or copper, and by putting each into a vefliel full of water, the 
igoantity of water expelled by them determined their fpecific bulk ; from 
which and their given weight it is eafier to determine the quantities of gold 
nod copper in the crown by this cafe of alligation than by an algebraic pro- 
ccfs. We fliall alTume the fame numbers which Ronayne has in tm algebra; 
thus, fuppofe the weight of each drown to be xolb. and that the water ei- 
pelled by the coppef or 6f«er of|e was .9aU>. ^y the gold one 5 zlb. and by the 
compound crown «¥as 641b. that is, their fpecific bulks were 91, 5t,aod 64. 

Here tlien the ratci^ of the fimples are 92 and 5»> and of the compound 
64 ; whence, 

4 copper. *{ The fom of thefe is 114-18=40, 

our rule. 


^ J 9i\ i» of copper. 7 The fom of thefe is 114-18=40, which ihould 
^\s^^ ?S of gold, 5 have been but 10, wherefore by 


^^-•<"={;:;?:[^rr 
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15. How siuch gold of 15, of 17, and of M ctraU fine, 
tnuft be mixed with 5 ounces of 18 carats finci that the coin« 
pofition may be 20 carats fine f jlnf, 5 oz of i6caratS| 
5 oz. of 17, and 25 oz. of 22 carats^ by proportioning all 
the quantities ; but by proportioning only the difierence of 
the mixture and limited rates, the anfwer is; 2 oz* of 15 ca- 
rats, 2 oz. of 17, and 13 oz. of 22 carats fine. 

Limitation 3^. If more than one of the fimples be limit- 
cd, . but in a proper ratio ; find (by limit. 2*) what will be 
the rate of a mixture made up of the given quantities of the 
limited fimples only f then confider this as the rate of a limit* 
ed fimple» whofe quantity is the Cum of the firft given limited 
£m{^es, from which » and the rates o£4he limited fimples^ 
(by the fecond limitation) calculate the quantity of each. 

16. Required to make lool. by 100 pieces of gold» viz^ 
moydores at 30s. guineas at 23s* and piftoles at i8s. 6d.? 

Solutwi% by comparing them by couples. 


20 


3b \ liX 4— 6 moydores, 


10 X 4=40+36=276 piftoies, 
on5^3 \ 1+ X 1 2=r 18 guineas, 

i^^O J Xi2=36 -^ 


or tl^uSs 


Proof, 100 

,ii+fi+ii = 4* 



1* 

Then, As 25 ; 100 ;;.^ i 4! 

19 



25^ 

18 \Aafwtrs. 
76) 


' iVoj/J 100 

16. How 

** ir the fimole w^ole qaalitit|r i« Itnited, is only onte Uttlced, we need <Iq 
" 00 more thaD.niife or dimiiufli tike quaatily oi that one fimple with which 
** it is linked, and IcaVe the reft as they are.** loftead of which, tf he ha4 
cooHdered that the fimple with which the. limited one h fiokod, may he aUb 
linked with fome one or more of the tcft» wenppre^nd he woiUdhave iaki 
•< Raife or diminiih that part of the iim^le with which the iSinited one is 
«« linked, which is the difference hetwixt the nuzture rate an^ the li]iut€4 
«f Ample.*' 
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17. Ham ^muoh wine at 5$. 6d. tod at 6s. per gallon* 
Iftttft be mixed with 3 gallons at 4s. and 3 gallons at 5s. per 
gallon, that tlie Mixture may be worth 5s. 4d» per gallon i 
Amf. 6 gallons at js. 6d. aiid 6 gallons as 6s. per gallon. 

18. Hyw moch gold of i; and 17 carats fine, mufl be 
mixed arith 5 ounces of 189 and 13 ounces of ai carats fine, 
that the compofition' may be of ao carats fine ? 

Jtnj, 2 ounces of each {brt. 

Alligation Partial^ 

b when the price o^ each (imple is given, alfo the quan- 
tity of one of them, and the mean ra^e, to find the Tevtral 
quantities of the reft in proportioa to rh^t gtven. 

Rule. Take the diffVrrnce between each price and tho 
mean rate as before in the laft rule ; then fay, as the differ- 
ence of that fimple wboTe quantity is given, is to the known 
qnantfty : : fo is any other difference to the quantity of its 
oppofite name. 

EXAMPLES. 

19. How much tea at 6^. 66. 7s. 64. and 9s. per lb. muft 
be takieh to be mixed with 361b. at 1 2s. per lb. that the 
mixture may be worth 8s. per lb. ? 

d. £f. _ Ans, /. i, 

tS : to 108 at 9 o 
to 188 — 7 6 
to 72 — 6 6 



{144— V ^\ ^^^8 

io8-)i8f If6:3(J;^48 
78-I laj 


20. A tobacconift has by him 1 2olb. of fine Oroonoko 
tobacco, worth 2S. 6d. a lb. with this he would mix York 
river ditto, at 20d. and other inferior tobaccoes, at 1 8d. and 
I5d. a pound, as will make up a mixture anfwerable to 2s. 
a pound, what will this parcel weigh ? Anf. 233 t fib- 

21. How much alloy muft be put to bullion of lo^oz. 
fine, to bring it to 7 ^oz. fine ? Ans. 5 { l^^z. 

%%. How much alloy muft be put to gold of 2 1| carats 
fine, to bring it to 17^ carats fine ? Ans. 5§| carats. 

23. How much water muft be mixed with 63 gallons of 
brandy at 5s. fd. the gallon fo that ic may ftand in 4s. 6d. 
the gallon ? Anf, laf gallon. 

B 2 ^4. How 


I 


1 
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24. Hdw muchbrafsof i4d. and pewter of lofd. the 
p6und muft I melt with 5olb. of copper worth I6d. the lb. 
fo that the whole ta\ixture nMy ftand in is. the lb. ? 

Ans. 2oolb. at iO;d. and 50 at i4d. 
' 25. A vinttiet wtiold mix 8 gallons of wine at 95. 4d. per 
gallon^ with fome at 6s. per gallon, with fomc at 6s. 8d. 
with fome at 8s. per gallon, {o that when oiizedy it may bt 
worth 7s. 4d. per galton» how much muft be taken of each 
fort ? jtns. 8 gallons at 6s. 24 at 6&. 8d. 16 gallons at 8s. 
land 8 at 9S.4d. 

26. A diftiller would mix 40 gallons of French brandy at 
1 2s. per gallon, with Englilh at 7s. and fpirits at 4s. per 
gallon, what quantity of each fort m\ift he take to afford it 
for Ss. per gallon f Ans. 40 gallons of French, 3a Englilh^ 
and 3 2 of fpirits. 

AUigation Totals 

ts, when the price of each fimple is given, as aUb the 
mean rate and the quantity of the compound, to find hotr 
much of each fort will roakf that quantity. 

Rule, Take the difierence between each price, and the 
mean rate as before. 2. Say, as the fum of thefe differences 
: is to the whole quantity of the mixture : : fo is each par^ 
ticular difference : to its particular quantity. 

£:8:amples. 

27. A druggift has by him 4 forts of hsedicilies, viz. of 
5$. 6s. 8s. and 5^5. the lb. out of thefe he b inclined to 
mix up a cannifter, containing net a hundred and a half, fo 
as to make the medicine worrh 7s. the lb. in what proportion 
muft thofe be taken ? 



Sum 6J 

28. A grocer has four forts of fugar, viz. i2d. lod. 6d. 
and 4d. per lb. and would make a compofition of 1441b. 
worth &d. per lb. I defire to know what quantity of each he 

muft 


r 
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nmft take ? Anf. 48Ib/at 1 2d. 24 at lod. 24 at 6d. and 
481b. at 4d. 

29. A grocer having four (brts ^f tea^ $s. 6s., 8s. and 
9$. per lb. would have a cooipofition of Bylb. worth 7s. 
the lb. what quantity mul^ there be of each ? Ans. i4Tlb. 
of 5s. 291b. of 6s. 29lb« of 8s. and I4^1b. of 9s. 

30. A groeer has currants at 4d. 6d. 9d. and 1 id* per lb. 
and he would make a mixture of 2401b. fo that it might be 
afibrted at 8d. per lb. how much of each fort muft he take ? 

Am. 72lb. at 4d; 24 at 6d. 48 at 9d. and 96 at iid. 

31. A goldfmith has two forts of filver bullion the one 
of 10 oz. and the other of 5 oz. fioei and has a mind to mix 
a lb. of it, fo that it (hall be 8 oz. fine, I demand how 
moch of each he muft take ? Am. 4^ of 5 oz. and 1\ of 
soooE. fine. 


CHAP. VII. 


SQUARE ROOT. 

* 

EXTRACTING the Square Root, is to find out fuch a 
liumber as, being multiplied into itfelf, the produA will be 
equal to a given number. 

Ruk. Firil point the given number, beginning at the 
units' place, then to the hundreds, and £0 upon every fecond 
figure throi]^hout. 

2. Seek the greateft fquare number in the period towards 
the left hand, placing the fquare number under the firft 
period, and the root thereof in the quotient; fubtra£t the 
fquare from the firft period, and to \ht remainder bring down 
the next, and call that the refolvend. 

3. Double the quotient^ and place it for a divifor on the 
left hand of the refolvend ; feek how often the divifor is, 
contained in the refolvend (referving always the units' place) 
and put the anfwer in the quotient, and alfo on the left hand 
of the divifor ; then multiply by the figure iaft put in the 
quotient, and fubtraA the product from the rciblvend ; bring 
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d^VB thi icxt period to the remainder (if aoy)' and pfocted 
is before. 
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I. Eitraft the Tqnare root of 1 19025 
1 1 •90-25 ( 345 the An/. 
9 



3425 


3 

4 

^5 
6 

7 
•8 

9 

10 

II 
12 


What is the fquare root of 5499025 f 
— — ■ 106029 ? 

2268741 ? 
7596796? 
36372961 1 
22071204? 
3.1721812? 


a345- 

3^7- 
1506.23.+ 

2756.228.4- 
6031. 
4698. 

1. 78106 &c. 

21035 800 ? i4S-037^37- 

820967940.529 ? 90607.2 1 79a»-f- 

2.2710957? 1.50701.4- 

36.00000625 ? 6.0000005.+ 

To extraft the fquare root of a Vulgar Fraction, 

Rule, Reduce the fraftion to its loweft terms, tfaes 
extraA the fquare root of the numerator for a new nume- 
rator, and the fquare root of the denominator for a new 
denominator. 

Not* If the fradion t>e a furd (i. i.) a number whole root 
can never be extraAed, reduce it to a decimal} and ezdraft 
the root of that dedm^ 

EXAMPLES. 

13. What is the fquare root of $ ? I.4I4. 

14- /, ? 3, 

15. What 

* Wben the gi^en nomher confiftfl of a whole Dotiibcr and dednal toge^ 
tber ; make the number of decunaU even, if not fo,, by adding a cypher to 
them t fo tfaatjhere may be a poim on the unit*! place of the whok nimiber. 
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15. What IS the fquare root of /, ? .866025+ 

16. A?>«. .64S497-f-* 

,7. IJJ^? .666, &c 

' To extraA the Tquare root of a mixt nwober^ 

Rule, Reduce the fradiona) part of the mixt number to 
its loweft term \ and then the mixed number taan improper 
fraction. 

2. Extraft the root of the numerator and denominator^ 
for a new numerator and denominator. 

Note. If the mixed number given be a furd| 'redoes the 
fractional part to a decifpal, annex it to the whole number^ 
and extract the iquare root therefrom. 

fiZAMPLBS. 

Amfwer , 

18. What is the fquare root of 5! } ? 2.416+ 

19 — -— 171? 4-168333.+ 

ao. — -^ ''*— 6f i 2.5298.+ 

ai. .— ^ 27/,? j|. 

9a. — - '8fr ^-9519+ 

aj- — ^§? ^.5819.+ 

Th^ Ufe of the Square Root. 

To find a mean proportional between any tiro given 
oamhcra. « • 

Rule. Mnhiplf the two ghreii numbers together^ and 
extraft the fquare root of the produd^ which root will be a 
loean proportional* 

I . What is 'the mean proportional between 4 and 9 ? 

Z. Wliat is the mean proportional between 4S76 and 84a I 

Jinf. 1197.4?+ 

To find the fide of a fquare, eqtijd in area to anj givoi 
foperficies. 

RuU. The Tquare root of the content of any fiiperfides^ 
la the fide of the fquare fought 

KKAM^LXa. 
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EXAMPLES. 

3. If the content of a given circle be 160, what Is the fide 
of a fquare, equal in area chereto ? Anf. 12.64911. 

4. Suppofe I have an elliptical or irregular fifli-poad» 
containing in furface 9 acres, 2 roods, 15 perches, and 
would have a fquare one of the fame content \ I deiire to 
know how many yards each fide mufi be ? 

Am. 1 1 5 yards, 1 foot, 5.467 inches^ 

Having the area of a circle, to find tbe diameter, 

Rule. As 355 : 452 or as i : 1 273239 :: fo is the 

area to the fqu«re of the diameter ; or inuUiply the fquare 

root of the area by 1. 12837, and the product will be the 

diameter. 

EXAMPLES. 

5^. In the midft of a meadow, well ftored with grais^ 
I took juft two acres to tether my burfe ; 
How long will the cord be, that, feeding all round. 
He mayn't graze kfsor more than thefe 2 acres of ground ? 

Am. 55? yards, the length ot the cord^ 

Any two fides of a right-angled triangle, k 

A, B, C, being given> to find the remainmg 
fide : I ft. The bafe and perpendicular being 
given, to find the hypothenufe. 

Rule. Square each fide, add the fquares together, and 
the fquare root of their fum gives the hypothenufe required. 

2. if the hypothenufe and one leg be given, to find the 
. other fide. 

Rule. From the fquare of the hypothenufe fubtraA the 
fquare of tbe given leg or fide ; the fquare root of the 
remainder giv^ tbe fide required. 

6. There are two pillars in a ftraight line, perpendicular 
fo the plane of the horizon, whofe diftance alunder is 180 
feet ; the one is 60 and the other 40 feet high : quere in 
what part of the line of diftance a ladder niay be fixed, fo as 
to reach the top of each pillar, without removing it at bottom^ 
alfo the length of ihe ladder ? 

Rule. Divide the difiFerence of the fquares of the pillars 
by twice, the line pf diftance \ co tbe quotient add half the 
line of diftance, which will give the diftance from the lefltr 
pillar, to where the ladder is to be fixed \ then by the fore- 
going rule theljngthof the ladder is found. 

Am. the ladder is to be fixed 95.55 feet from the lefler 
pillar ; and the length of the ladder 103.44 feet. 

7. K 
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. 7. A ladder, 103-44 feet,. may be Co planted, that it (hall 
reach a window 40 feet from the ground, on Otne fide of th^ 
ftreet, and without removing it at the foot, will do the fame 
by a window 60 feet high on the other fide; the breadth of 
the'ftrcet is required ? -/f/x/. 180 feet nearly. 

A 8. An unknown number of men went to drink, andTpent 
■ 30s. id. ; each man paid one penny for himfelf and for each 
in company : qu^re the number of men in company ? 

■ Aff/. 19. 

9. Divide 6L 13s. 4d« between an unknown number of 
men, and give each man as many groats as there are men in 
company : quere the number of men in company ? /irif, 2o# 

10. How often will a coach- whe^i turn from Dublin to 
Limerick, fuppofe the di (lance 92 miles, allowing it to turn 
as often in a mile as the circumference conuined inches ? 

An/. 21157.3a* 
ti. A caftle wall there was, whofe height was found 
To be an hundred feet from th* top to th* ground i 
Againft the wall a ladder ftood upright. 
Of the fame length the caftle was in height : 
A waggiih youth did the ladder Aide, 
(The bottpm of it) ten fieet from the (Ide : 
Now I would know how far the top did fall. 
By pulling out the ladder from the wall ? 

/f^ 6 inches, nearly. 

1 2. Suppofe a light-houfe built on the top of a rock ; th^ 
diftance between the place ofbbfervation and that part of the 
rock level with the eye and diredly under the building ii 
given 3 10 fathoms ; the diftance from the top of the rock to 
the place of obfcrvation is 423 hithoms \ and from the top 
of the building, 42$ y the height of the edifice is required ? 

An/. 287.8 ^thorns height from the rock; 2*93 15<> 
fathoms height of the light-houfe. . 

13. Two (hips failed, one due eaft, 50 leagues, the other 
due north '84; how far are they afunder ? Ans, 97.75 leagues. 

14. The height of an elm, growing in the middle of a 
circular ifland, 30 feet in diameter, plumbs 53 feet; and * 
line ftretched from the top of the tree, Oraight to the hither 
edge of the water, 112 feet ; what then is the breadth of th^ 
moat, fuppofing the land on the other fide of the water to be 
level? An/ 83 1 feet. 

VOL. II. <3 I J. Required 
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15. Required the length of a ftore that behig to ftretck 
1 1 feet from the nnright of a btailding, wiH (bopoh a jamb^ 
23 feet, 10 inches nt>m the ground I An/. 1l6 fcet^p inches. 

Any number of men being given to fbnp tbemvinto 9 
fquare battle, to find the number of rai^k aa4 Eie. 

Rule. Ey traA the fquare root of the nUmber of metl giveOt 
which will give the number of men eithti* in rank or file. 

ttf. A general difpofing hi$ army into a fquare battlei finds 
he has 23716 men ; required the number in ratik and file ? 

jtnjfl 154 men* 

Effects tf Light and Heat* 

The Ic^eAs or degrees of light, heat, and attraCKoo, are 
reciprocally proportional to the fquare of their diftanc^ 
from the centre whence they are propagated. 

17. Suppofe that in a room where two men, A. and B. are 
fitting, there is a fire^ from which A. is 3 feet, and B. is 6 
feet diAahce ; it is required to find how much hotter it is in 
A.'s feat tbah B*$ ? An/, A.'s is 4 times as hot as B'a. 

18. Suppoft the earth to be 61 millions of miles diftant 
from the Am $ I Would know at what diAance frt>m him 
another, B. muft be placed, fo as to receive light and heat 
double to that of the earth ? Am/ 57275649 mile§. 

19. The diftapce between the earth and the fun ia 
accounted 61 millions of ikiiles ; the diAance between Jupit«r 
and the Sun, 424 millions of miles ; the degree of li^t and 
heat received by Jupiter, compared with that of the earthy 
is required ? , 

An/ 1 he Sun's influence on the Earthy to tha^ pa the 
planet Jupiter is, as 277% to i. 

2a Mercury, the neareA of all the planets to the Sun, is 
about 32 millions of milei from him ^ Saturn is diAant 
about 777 millions of miles ) what proportion is there 
between the folar influence on thefe two bodies ? 

Jttf The folar influence oJa Mercury to that of S^tun^ is 
at 5897 to I, nearly. 

at . Suppofe, with Dr. Keil, the diftancc of the fi^l to hf 
from us, 115 of his diameters; how much hotter is it at 
the furlace of the fun than under our equator ? 

An/ 13125 degrees hotter. 

Vekcities 
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WikeHies aefuked by heavy B^^es fatting. 

- Tbe velocity acquit^ by heavy bodies filing nearly to 
tHe furface of ibe earth, is: i6i feet in the firft iecond ; and 
at i6f are to the fquare of one fecond oi^ I9 To i< the given 
diftahce to tbd fqaaire of the feconds jpequired ; or, on the 
contrary, to* d'etermili^e what fpace a heavy body has p^ed 
ih« any time given. 

RuU. . Multiply i6t, the dticent of a heavy body in one 
fecond of tiflie by as maiiy of the odd numbers, beginning 
frbmf anity, as there are feconds in the given time, viz. by 
I for the firft \ 3^ for the fecond ; 5 for the third i 7 i^ 
the fourth, &c. the fun^ total will give the fpate u ha|h 
pafled. 

92. Soppdffc It ftbne let M into an abyfs, (l^oukl be ftopped 
at the end of the eleventh fecond, after its delivery ; wmit 
Ipace would it have gone through ? Anf. 1946.08^3 feet, 

23. A ball defcending by the force of gravity, frotn the top 
ofa tower, was obf^ved to i^ 1 half the way Jn the laft fecond 
• ffi time \ re^uiifed the towdr's height,* afn<f the #hple time of 
defccMt? ji f i^^t^i tower's^ height. 

•^y- { 31 feconds, the time of defcent; 

1^. What is the dinerence between t|ie depth of two 
wells, in each of which, flkootd 7t f^one be dropped at the 
fame inftant, one will meet ^ith the bottom at $ fecondsii 
the other a^ 10? 4^ 1029* 3 feet* 

25. If a ftone be rgr feconds'th defcedding from the top 
ofa precipice to the bottom, what is the height of the fs^me i 

Anf. jo'igfathoma^ i^foot, 9 j: inches. 

26. In what time would a muiket ball, dropped from the 
top of a ftee^le 400 feet high, he at the bottom ? 

Anf. 5 feeonds, n^afly. 
• 27. If a hole eooM be boreti throdgiif the centre oi the 
earth, in what time wogld a hes^vf body, let fall from ite 
fnff^iee, ariiyeat tbeceniir^^ 

Am* 1 8 min. 55 fe^. 33 tbu-ds; 

t^tqfim of Pendulums. 

It hath been found by experiment, that a pendulum^ 39.2 

, inches loitg, in our latitude, vibrates 60 times in one minuce ; 

and that the length of the pendulums arc to one another 

reoipirocally, as the fi^uarcs of the number of tlieir Vibrations, 

niade in the fame fpace of time. 

Q 2 28. What 


: 
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28. What dificrence will there be in the ntrmber 
tions made by a pendulum of 6 inches longy and another of 
J 2 inches long, in an hour's time? Afi/. 2095.08 difference. 

29. What difference is there in the length of two pendu* 
lums, the one fwinging 3 times, the other 100 times in an 
hour? • ^ff/1 difference 42806.4 feet. 

30. Required the length of pendulums, that will fwing once 
IP a third, once in a minute, once in an hour, once in a day ? 

jifi/. 10108 inches, the length of that which vibrates 
thirds; 2,^2 miles, the length of a pendultim which 
vibrates once ip a minute i 8018^'^ miles, the length of the 
pendulum which vibrates cnce in an hour; 4di8i88{^|| 
miles the leogth of the pefadulam which vibrates once in a 
day. 

The lefs porous a body is, the greater is its denfity* The 
compadneis or denfity of the moon is to that of the earth as 
1327 to 100. 

31. What proportion then is there between the quantity of 
matter in the earth and that in the moon, fince ttie earth'9 
diameter is 7970 miles, and that of the moon 21 70 ? 

^^, The earth contains 4117 times more matter than the 
moon. 


CHAP. VIIL 

EXTRACTION OF THE CUBE ROOT. 

TO eztraA the Cube Root is to find a number which^ 
being multiplied into itfelf^ and then into that produA pro* 
duceth the given number. 

UttU* I. Point every third figure of the cube given^ 
beginning at the units' place; feek the greatefi cube m the 
firA period, and lubtraft it therefrom ; put the root in the 
quotient, and bring down the figures in the next period to 
the remainder for a rcfolvend. 

2. Find a divifor, b; multiplying the fqoare of the quo- 
%K\it by 3, fee how often it is contained in the refolvendi 

rgeOuDg 
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rejicffing the units and tensj and pot the anfwer in the quo- 

.tieiit. 

■• 

3. To find the fubtrahend : ift, cube the laft figure in 
the quotient. 2d, Multiply all the figures in the quotient 
by 3f except the lad, and that produ^ by die fquare of the 
laft. 3d, Multiply the divifor by the laft figure, add thefe 
produ^s together, gives the (ubtrahend, which fubtraAed 
from the refolvend, to the remainder bring down the next 
period, and proceed as before. 

Root, | i | a | 3 | 4 | 5 M I 7 I « t 9 ' 

CUBK, I I I 8 I 27 I 64 I 125 I 216 I 34^ I 51a I 729 


■' > 


EXAMPLES. 

I. What is the cube root of 99252847 ? 

99252847 ( 463 
64=:cubeof4. 
divu. — ■ 
fquare of 4=16X3=48 ) 55252 refolvend. 


» 

2i6zrcube of 6. ^ 
432 =4X3Xrqttareoftf. 
288 =diviforX6. 


33336 fubtrahend. 
fquare of 64X3=6348 ) 19 16847 refolvend. 


27=rcubeof 3. 
1242 =46X3Xbythefq. of3. 
1 9644 =t he divifor X 3 • 

1916847 fubtrahend. 


2. .Whatis the cube root of 188129O4 ? 2^4. 

3- — 75^4? 19-64.+ 

4. 614125 ? 85.4- 

$. *— 46656? • 36. 

6. — — -—146363183? 527. 

7. — -— 48228544 ? 364. 

8. What 
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4r 

3« 


^. W&at is tbe cube root of fj I 

«A ■■■: - ■ .. . *50 ? . • O- 

ta. -i— »8|? 1 3-0^.+ 

f J, .— *^ -^— jjT^o ^ f ®r r J* 

>4. -*-^ 7} ? i.93^7>- 

i-j.f ^..^ — -1^^9778^5? X33, 

16. — — — 3dr^5.oa75«/ 33-o6*+ 

17. — - '■ ■ 15926.972504? 55-16.4- 

i». — - ""--^ '^ 53^ Spit i *i1^' 

,9, -— . _ i$«3i? »M- 

jo; «..w •: 9» f ».09Z.Hf= 

21. . — — 8f ? 21.057.+ 

M. 405 iVt? 7i- 

a3. -^3,^7,? ' 3', 

TbiVfi of the Cube Root. 

I. There are two numbers, whereof the greater it 
257989075 a; their diffei^nce Is 1152$ what is' the lefs^ 
and what is the cube root of their fum i 

Anf. LefS| 25798B96<)0| and the cube root of their fiun 
IS i7aS. 

2. There are three bozeS| the content of one is looco 
folid indies I of another, 10656; and of the third, 20000 i 
xeqaired the^fide of a cubicahboK^ that (ball contain as much 
as all the three ? AnJ. 36 inches, or 3 feet. 

3. Required the fide of a c&bieal teflcT, that will comain 
80 wine gallons ? Anf. 2643 inches. 

4* A biafs bullet, of 5 mcbes diameter, weighs 2olb.; 
what is the diameter of another of the fame metal, that 
weighs iflolbs. ? Anf. 10 inches. 

CHAP. 

^ To eztiadtiiecabe not of tf Vulgar fndion. 

JSM- Ikdnce the Jridiooal put to iu loweft tennty aod then the oiist 
mnher to in impfoper fitAion,' faetnSt the cube roou of hoch the vune* 
MMt and denoraimtor, form new numerator and denominatoi ; but if tfic 
niitfd iruMfaer given be a furd, redtt^ it to a decimal, annex it' to the wbdie 
0HmI^, and extnd the cab^ tMt iliUdium. 

f When the given nvmbcr cotflMIS) of o^^wMe number mid dedmal togi* 
thar,nBake tho namberof deeimal^ to eanlUL.of 3. i, 9, dtc. phcet» by 
adding cyphers thereto, fo that th^e may a point Ml nodcr the unit's place 
of thr whole number. 


CHAP. IX. 

BK^JADRATE ROOT, 

TO extraA tht Biquadr^te'Root, is to find oat i miiBlber 
which^ being involved into itfelf fuccdBveljt will product 
the ciAc into the foot of thi given numhar, 

Rmh. ^ Firft, cxtraa the fquave root of die given nuflriierf 
and then extraft tbeiqufire root of that (qiiare root» nnd it 
will give the luquadiate root required. 

9^A>KPLSI- 

I. What b die biqoad* root ^f 530*411$ ? 48* 

«• — -^ -^-^ 97'4« ? 3-»4i5999-+ 

4. — — . 3336^117176? 76. 

5. — 5715M0625 / a75- 

vf generMl RuUfir 999tra3ing tbe Roots of all Power^.^ 

1. Prepare the Quonhcr given for ejttraftioni by pelting, 
ttff from the unit's (dacei as th^ root required direAs. 

2. Find the firft figure in the rpot by^the TabU of Powers 
hich fubtraft from the given number.. 

3. Bring down the firft figure in the nest point to the 
temainder, and call it the dividend. 

4. Involve the root into the next inferior power to that 
hich is given i multiply it by the given power» and call it 

the diviTor. 

5. Find a quotient figure by common divifion^ and anaei: 
it to the rooty and call that the fubtrahend. 

6. Then fubtraA that nuqaber from as many points of the 
given power as i$ brought down, beginning at the lower 
place, and to the remainder bring down the firft figure of 
the nest period fior a new dividend. 

7. Find a new divifor, and proceed in all refpedt at 
oesore. 

A Jbori Method tf extraSling the Cube Roofi 

I. By trials, take the neareft rational cube to the given 
cube or number, whether it be greater or leTs, and aJl it 
the amuhed cube. 

a. Then 

* Let O be tiie given power or number in the Index of the power | A» 
the afliuned } r» iu root \ R, the required mot of O t Then, ai the fnm of 

•4-1 
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2. Then the fum of the pven Domber and doable the 
affumed cube, will be to the ftinl of the aflbmed cube, and 
double the givien number, as the root of the affiimed cube is 
to the root required, nearly ; or as the firft fum is to the dif- 
ference of the given and aflumed cube, fo is the afiiimed root 
lo the difference of the root? nearly. 

3. Again, by n&ng* in like manner, the cube root, laft 
found, as a new affumed root, another root will be got ftill 
nearer, and fo on, as far as you pleafe, ufing always the 
cube of the laft found root, for the affumed. cube. 

EXAMPLES. 

Fmd the cube root of 21035.8. Here we find that the 
root lies between ao and 30,, and then between 2^ and 28, 
taking tfierefore 27, its cube is 1968, the afiiiaied cubed. 

19683 21035.8 

2 ' a 


39366 
21035.8 


Then, As 60401.8,: 61754.6 
, : : 27 ; 27.6047 the root nearly 

^^6r '**^ P"^^** purfucd the roor= 
^^3 27.604910834, root required.^ 

60401.8 61754.6J ^,, ^ 

CHAP. 


•4-1 tiifaci, A ind • — I times G is to the fum of »4-r> O and n-^i times 
A aiTumcd, fo i$ thf affumed root r« to the required root r, to the diffi:rence 
between the true and afitimcd roots, which difference added or fiibtradcd. 


gives the true root nearlfi that is, «-j-i.A-{-«=»i. G :«-}-'• G+«—i . 

A :: r : k. or »-["' • JA-J-w— i . -JG : A coG : : r : R cr.r and the opera* 
tion may be repeated as oftcu as we pleafe, by ufing always the laA found 
loot for the atTumed root, and its nth, the power for the aiTumed power A. 

* Thie ufual method for extraAing the cube root, is £o exceedingly tedious 
aod difficult to begloners to be remembered, that various other approxi* 
mating rules have' been invenud by Newton, Raphfon, Hally, Dc l^agny, 
Simpfon, Emerfon, and feveral other mathematicians ; but no one that we 
have yet feen, fo well adapted for general ufe, as .that above given j this 
rule, as far as we havclearned, came firft from Mr. James Dodfon, and ia 
the fame in tfk6t as pr Hally^s Rational Formula ; but fomewhat mor^ 
commodioully cxprefied ; but the learned Dt. Huttoh hat brought it to iu 
neptvt »//r^» \ 
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C H A P. X. 

PROGRESSION 

\ 
t 

CoTifiJl^ ,rf Two Parti y 

ARITHMETICAL AND CEOMETRICAL. 

ARITHMETICAL PROGRESSION is when a rank 
or feries of nombcrs increafe or decreafcy by 9 comaioA 
diStrence, or by a continual adding or fubtrafting of' the 
fame number. 

. C I, 2, 3^ 4, ^, 6, 7, 81 Here the common dif- 
Z 8, 7, 6, 5, 4» 3» ^» U fcrencc is i j 

Or» I, 3> 5» 7» 9> 1I9 13 i here the com: dif. is 2 : 
Alfo, 35» 3o> 25, 209 15} io> 5 » here the com. dif. 18 5* 

1. In any feries of numbers in Arithmetical progreffionf 
when the number of terms are even, as i, 3, 5, 7, 9, 1 1, 
or the like \ the fum of the two extremes wili be equal to 
the fum of any two means that are equally diftant from the 
extremes. 

Viz- U 3» 5» 7» 9> " r+ 1 1=5+7^3+9=12. 

2. When the number of terms are odd, as 2, 4» 6» 8, lo^ 
double the middle number or term will be equal to the fum of 
the extreo^es, or to any two means equally diflant from tke 
middle term^ viz. 2, 4, 6, 8, lo. 

6+2=4 X;2=8, and 2+io=6Xa=i2=4+8. 

In Arithmetical Progreffiooy there are five things to be 
^bferved, viz.— 

1. The firft term. 

2. The laft term. 

3. The number of terms. ^ 

4. The common difference* 

5. The aggregate, or fum of all the terms. 

A07 three of which being given, the other two may be found. 

Propofitim i . When the two extremes and number of terms 
are given, jto find the fum of all the feries or terms. 

Ruk. Multiply the fum of the two extremes into the 

Bumbcr of terms and 4ivide the produA by 2, the quotient 
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will be the (um of all the fenet ; or^ multiply the fmn of the 
two extremes by^half the number of termt.^ 

EXAMPLF.S. 

1. How mahj ftrokes do the clocks at Venice (which g» 
do to 34 hours) fbrike in the compais of a natural day ? 

Am. 300. 
Solutkn. 1-^242:15 fum of the extremes, then, per rule, 
25X24-r2rr300 ftrokesp^tbe^i^iary permle ad, 25X1^ 
=300. 

2. How many ftrokes dees the hammer of a clock ftrtke in 
1 2 hours ? Anf. 78 ftrokes. 

^ rftf»^*n 3. 1 he length of my garden b 94 feet \ now if eggs be 

/ laid along the pavement a foot ai^nder, and be fetched up 

y ^' ficglf to a baiket removed one foot from the firil.; how much 

ground dees he travel thr^r does it ? ^^^^ Anf. fAtofeet. 

4 Suppofe 1 00 ftonef were placed in a right line, a jard 

diftant from one another, an^l the firft Aone was one yard 

from a bafket, I demand how many miles he mnft travd 

tttat gathers theoi fingly into a baflcet i 

AnJ. 5 m!les, 5 furlongs, 36 perches, 2 yards, EngUfli 
t;. .vifure, or 4 miles, 4 furlongs, 2 per. j^ yds. IriA meafurc*. 

5. A butcher bought lOO ihcep, aod gave for the firft 
(heep, IS. ami for the iaft> 9I. 19s. } I demand what he gpive 
for I he 1 00 (titty i Ans* 500L 

PropoptioH 2. When the two extremes and nombor of 
4erms are giveoi to 6hd the common differience. 

Rule. Difieretice of two extremes div^idcd by the number 
of terms lefs an unity or l| the quotient will give the com* 
mon difference* 

EXAMPLES. 

6. One had 20 children that difiered alike in their ages \ 
rhe.3 cungeft was 5 years old \ the cldeft 43 \ what was the 
dift'ereiice of their ager, and the age of t«ch ? , 

iioiutum. , Here 43— 5=:the difference of the extremes, 
and 2*^— T=^the number of term**— i, then 38 —19=2, the 
common difference, which, added to the age of the youngeft^ 
ano lb on to the red, will give ihcir ages, viz. 5-f*2:=7 age 
of thf: tccond ; and 7+2=^9) the age of the third, and fo 
ou vrith the reft. 

' 7. A triivetler (for a wager) is to /ravel from Dublin tcra 

certain pfaue, i^ 19 days, and to. go but 6 miles the firft day^ 
encreaiiKig every day's journey by aa equal excels ^ that 

the 
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the hft day's journey he 60 miles : I demand eath day's 
journey and the diftance of the place he goes to ? 

Ans. Each day's journey will be as follows : 6+9+ 1 2+ 
15+18, &€. to the 19th day, and 627 thediltance. 

8. A debt is to be difcharged at 10 different payments, in 
Arithmetical Progreffion \ the firft payment is to be 5I. and 
thelaft 50I. ; what b the whole debt, and what mutt each 
payment be i 

Ans. Each payment will be as follows: 5+io+i5+io« 
&c* the whole debt| 275!. 

Propofition 3. When the two extremes and common diffi> 
rence are given, to find the number of terms. 

Ruh. Divide the difference of the two extremes by the 
common diflFbrence orexceis ; add unity or i to the quotient^ 
and theiom will be the number of teraas* 

EXAMPLE. 

?}• A man being alked how many children he hada 
wered, my youngeft is 5 years oldf and the eldeft 43^ 
and that he had increaied one in his fiuniiy every two years 1 
how many children had he i Anf. 20* 

Propffitson 4* When the laft ttrmt the common difference^ 
and the number of terms arc given, to find the firit term* 

Ru/g, Multiply the number of terms, lefs unity or i , by 
t&CLCommon difference, the produ<ll fubtradte! from or added 
to the hft term, leaves the firft ^ that is, fubtraft ia 
iocreafing progreffion, but add in a decrcafing one* 


BXAMPLBS. 

10. A perfon takes out of his pocitet, at jo different times^ 
lb many different numbers of guineas, ev'ry one exceeding 
the former by two, the laft was aj i what was the firft / ^ 

Soiutwn. 10—1^9 number of terms, and p X2=: 1 8, then 
23— -1 8=3 the Ans. 

1 1 • A man in 1 9 days went from Dublin to a certain place | 
every day's journey was greater than the preceding one, by 
3 miles ; his laft day's journey was 60 miles ^ whac was the 
firft i Ans. 6 miles. 

Propo/kwn 5. When the number of terms, com inou diffe- 
rence, and the fum of all the terms are given, to find the 
£rft or leaft term. 

Ruh. Divide the fum of all the terms by the^number of 
fcriny, and from the quotient fubtradt half the produA of 

H a th^ 
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the common difference, mokipUed by the aitmber of terms 
lefs one, gives the firft term. 

EXAMPLES. 

pa. A perfon b to receive 275I. at 10 different paymentSi 
each payment to exceed the former by 5I. be is willing to 
befiow the firft payment on any one that can tell him what it 
IS h^ muft give tl^e arithmetician for his pains. Ans. 5!. 

So/utsM. 275-7-10=271. los. and 10 — 1=9 alfo 9X5 
=45-7-2=221. los. then from 27I. los. take 22I. los. re- 
mains 5I. Q^ K. F. 

13. Suppofe it is 100 leagues between Dingle and 
Deiry t two couriers fet out from each place on the fame road| 
that from Dingle towards Derry travelling every day two 
leagues more than the day before; that from Derry to fet off 
one day after the other^ travelling every day three leagues 
more than the preceedingone, and that they meet exactly half 
xvay ; the firft.at the end of five days, and the other at the end 
of four days, how many leagues did each travel per day ? 
jinx. He that travelled from Dingle, 6 firft day 6+2 
=8 fecond day, 8+2=10 the ^lird, 12 the fourth, 14 
fifth, the fum=5p; alfo 8 his firft that travelled firom 
Derry, 11 fecond, 14 third, 17 fourth:=50. 

Propofition 6th. When the. firft' or leaft' term, number^of 
terms, and the common difference are given to find the laft' 
term. 

/?v/cr. . SubtraA the common difference from the produft- 
of the number of terms multiplied by the common difference, 
the 'remainder added to the firft term will give the laft^ 
<tr greaUft. 

EXAMPLES. . 

14. What is. the laft term of an Arithmetical progrefllon, 
beginning at 6 and continuing by the increafe of 3 to 19 places? 

AnS' 6o. 

15. What is the flM laft term of an Arithmetical pro- 
greffion, beginning at « and continuing by the increafe of ^ 
to i«Q places? JL Anf. 199. 

Propnfiiion 'jtL The firft term, common difference, and 
Dumber of terms given to find the fum of all the fcries, 

Ri^le. From the produA of the number of terms into 
the common difference, fubtraA the gommon difference^ 

and 
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and tQ the remaiDder add double of the firft term ^ half the 
produA of that fum muhiplied by the number of termsf 
gives the fum of all the feries. 

EXAMPLES. 

16. A gentleman bargains with a bricklayer to fink a well 
30 yards deep» upon thefe terms, viz. to pay him 3 (hillings 
for the firft yard» 5 for the fecond, 7 for the third, &c. 
railing two ihiltings for every yard ; what will be due to the 
bricklayer for completing the fame ? Anf. 4SU 

Propofttion Sth. The firft term, the number of terms, 
and fum of all the terms being given, to find the common 
difiTerence. 

Rule. Divide double the fum of all the feries by the 
number of terms, and from the quotient fubtraA double the 
firft term ; divide the remainder by the number of terms, 
leflened by unity, the quotient will be the common differ- 
ence. 

EXAMPLES. 

19. A gentleman travelled 200 miles in 8 days, and every 
day he'travelled equally farther than the preceding day, it 
ts known that the firft day he travelled 6 miles ^ how many 
miles did he travel each of the other days ? 

ly?. Q,nd. 3rrf. 4tb. 5/A. 6th, ^th. %th. 
Anf. 6 ij^ 16^ 22^ 27* z^j 38^ 44, IB all 200 Prog/; 

20. A perfon travelled from Cork to Belfaft, being 
200 miles, in 9 days, and every day travelled equally farther 
than the preceding day, ^ic is known that the firft day he 
travelled 4 miles, how many miles did he travel each of the 
other days ? 

\Jl. 2nd. yd. 4tl>, 5/A. 6tL ^th. StL 9/A. 
Am. 4, 8|, i3i, 17$, 22|, a6J, 3 1 J, 35;, 40J, ia 
all 200. Proof. 

Fropojition gth. When one perfon or thing moves with an 
equal motion, and another the fame way by iaprogrefiive motion, 
|0 find in what time the firft will be overtaken by the laft. 

RuU. Double the fpace gone ^ach day by the purfued, 
add the common difference of the purfuer's day's journey, 
from that'fum fubtraA double the fpacc he travelled the firft 
play, an4 divide the remsunder by the common difference, 

the 
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the quotknt will gWe the number of days in which the pur- 
iiied will be overtaken by thepurfuer. • 

BXAMPtLS. 

ar. A noted highwayman having committed a robbery , 
not fofpe^Hng a purfuit fled northward at the rate of nine 
leagues a day» one of Sir John Shea*s men upon the 
fcent» follows him in a progreffive motion » only 3 leagues 
the firft day, five the fecond» Tcven the third, and fo on 
cncreafing every day's journey two leagues, in how many 
days will he overtake the highwayman ? Anf. In 7 days. 

22. Suppofing a prefs-gaug having a warrant to prefs for 
30 days : prefles the firft day 300, and every fucceeding day 
10 more than the former, how m^ny will they raife in the 
30 days? Anf, 13350. 

23. A merchant hires a clerk by covenant, for 14 years, 
to give him 5L the firft year, and .raife his falary 40s. per 
year during the term \ the queftion is to difcover how much 
he paid him one year with another on an average ? Anf. 18L 

JJoii^ By the foregoing problems and examples may moft 
queftions in annuities in arrear be iblved. For the feveral 
yearly or half yearly interefts, form an Arithmetical progref^ 
fion, of which the laft intercft due may be taken as the firft 
term and common diflference, and the number of years» &c. 
lefs I) the number of terms, becaufe there is no intereft 
due upon the hft payment, it being only now due. 

BZAMPLEf. 

24. If an annuity of 70L be forbom 5 years, what will 
be due at the end of that term for principal and mtereft^ in- 
terefi being computed for every annuity, from the time it 
became due^ at 5 per cent per annum fimplc ^ntereft ? 

Anf, 385I. 
Satutian. As 100 : 5 : ^ 70 : to 3I. los. a year's in- 
tereft*, then^l. ios.X4=::i4l. the laft term; then 14]. 
+3I. IDS. = 171. I OS. the fum of the firft and laft, which 
multiplied by 2, half the number of terms =23 5 amount of 
intercft; alfo 7oI.X5=350 amount of annuity, therefore 
35+350=385 the Anf required. 

25. If an annuity payable by quarterly payments wereun* 
paid 5 years, what will it amount to in that time, fimple 
intereft being computed at 5 per cent ? An/. 391I. i is. 3d. 

CHAP. 
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GEOMETRICAL PROGRESSION. 


ANT feries of sumbers wbich gradoaBy increaft or de^* 
opeafe by a conAant multiplicatioii» or dm&on of the numbery 
•re faid to be io geometrical progreffion ; thus a, 4, 8» i($» 
&c* and 486) i6a;y 54^ t8| 6, &c. are in infinite geometrical 
proportioa, the one tncreafisg bj a conftaot multiplication 
bj: 2t and the other decreafing bf a conAant divifion by 3 } 
the number by which the Cbries are conflantly increafed or 
diminiflied, is called the ratio. . 

Any three of the following terms being giytn, the reft 
nay be found, 

3* The Number of Terms, 

4. The Ratio. 

5. The Sum of all the Terms. 

Any three numbers in geometrical progreffion will form 
nn analogy, by making the confequent of the firft ratio the 
antecedent of the fecond ratio, thus the numbers a, 4,. 8, 
will form'this analogy, as a : 4 : : 4 : 8, hence the fquare 
of the mean is equal to the produA of the extremes; and from 
this the method of finding a mean.proportional between two 
numbers, is manifeft^ thus let it be required to find a mean 
proportional between 2 and 32, then the fquare root of 
32X2=8 the mean proportional required ^ for 3a : 8 : : 8 : 
2 or 2 : 8 : : 8 : 32. 

In any geometrical progreffion as 3, 6, 1 2, 24, 48, ^, &c. 
the product of the two extremes equally diftant from the 
two other extremes ; or the prodoAof any two terms of the 
feries is equal to the produA of two other terms^ wh^ch are 
equally dii^ant from them. 

Thus in the foregoing feries 3 X96 ', or 24X12=6 X48« 
for fince all the terms are continuUy proportional the matter 
is fufficiently manifeft« 

If a geometrical progreffion beginning with unity, then 
the fecond term will be equal to the ratio, the third the 

fquare 
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fquare of the ratioi the fourth the cube of the ratio, &c. 
if therefore, in a gieometrical progreffion beginning with 
unity, we place i over the fecond term, 2 over the third, 
3 over the fourth, and fo. on in an arithmetical progrefBon, 
whofe common difitsrence is unity ^ then the terms of the 
arithmetical feries will exprefs the powers of the ratio, which 
their correfponding terms in the geometrical feries exhibit ; 
the terms of the arithmetical feries may be called the indices 
or exponents of their correfponding terms in the geometrical 
exprc»Con. 

Thus Coi2345«'c Indices. 

^ I 2 4 8 16 32 may be caUed powers. 

When the firft term is equal to the ratio, then everjr 
fuccecdiog term of the geometrical progreffion or feries is 
the fame power of the ratio, as the order of its place ex- 
hibits ; then writing the arithmetical feries, x muft be put 
over the firft term, 2 over the fecond, 3 over the third, 
&c. as in the following. 

123456 7 Indices. 
2 4 8 16 32 64 128 Powers. 

In any other geometrical progrefBon beginning with unity,- 
the fum of the indices of any two terms of the progreffion 
will be the index of the product of the faid two terms ; and 
if the index of any term be doubled^ it will be the index of 
the fquare of feid term. 

The fquare of any term in geometrical ' progreffion not 
proceeding from unity, divided by the firft or laft term, 
will give a term of the fame progreffion, doubly diftant from 
the firft. 

Propofition jjl. When the firft is an an unit, the ratio and 
and number of terms being known, to find che laft or any 
one remote term. 

* Ru/e. Find a few of the leading terms, over which place 
their indices as before direAed^ then find what figure of the 
indices, which added together, will give the index of the 
term wanted ; multiply the number ftanding under fuch 
indices into each other, and the laft produA will be the 
fum required. Ncte. When indices begin with a cypher, 
the Turn of the indices made choice of, muft be always one lefs 
than the number of terms given inqueftion, as i, in the 
radices ftand over the fecond term. 

EXAMPLES. 
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EXAMPLES. 

f . A. boy agrees for i6 apples, « to pay only the price of 
the lads reckoaing ^ farthing for the fir(l« an halfipenny for 
the fecond, &c. doubling the pflce to the lad, hosv much 

did he give for them ? S^A.(?. -^^f " 3^^ ' ^^ ' ^ ^ 

2. A man bought a horfe, and hj agreement was to ^fve 
what the tail nail would come to, at a farthing for the firft, 
2 for the fecond, 4 for the third, &c. there were 4 fliocs 
and 9 nails in each ; I demand the price of the horfe ? 

Anf. 35.79^394^- ^s- 8d.- 
Propofition 2nd. In any feries not proceeding from unity 

the ratio and firft term being given to find any remote term 

without producing all the intermediate terms. 

Rule, Proceed as in the laft propofition, only obfcrve to 

diyide every produfi; by the firft term, and the quotient 

will be the term required f 

EXAMPLES. 

3. A perfon dying, left eleven children, to whom and to 
his executor he bequeathed in the manner following, viz. to 
his executor for feeing his will performed lol* the*youngeft 
child to have 30I. and fo on, every child to exceed the next 
younger, in triple proportion, what will be the (hare of the 
cldeft ? Arts. 1 7 7 1 470I . 

4. A nobleman dying, left 10 fons, to whom he left a 
certain fum of money to be divided among them, viz. the 
youngeft Ton to have 500I. the fecond to have as much and 
tialf as much, and io on, every one to exceed the next 
younger in the fame ratio of i^, what is the (hare of the 
cldeft ? Anf. 19221!. 13s. 7d.+ i25. 

'Propofition 3rJ. When the 6rft term, ratio and number 
of terms are given to find the fum of all the terms. 

Rule, Find the laft term as before, from which take the 
firft, divide the remainder by the ratio lefs one, and to that 
quotient add the laft term, which gives the fum required. 

EXAMPLES. 

5. On New-year's day a gentleoaan married, and received 
of his faiher-in law il. is. on condition that he was to have 
a preienc on the firft day of every month for the firft year, 
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which (bould be doubled ftilU to what he had the month 
before, wh'-*t was the young lad/s portion ? 

Am, 3780 guineas Irifh, or ^095 guineas Engliflb monej, 
or 4 '^991. 158. 

6.^()ne at a country fair had a mind to a ftring of 20 
ftre horfes; but not caring to take them at 20 guineas Eog« 
lifl p-r b ad. the jockev confentcd that he fhould» if he 
thought good, pay but afingle farthing for the firft, doubling 
it only to the nineteenth, and he would give the twentieth 
into the bargain : this being prefently accepted, how were 
thev fold per head ? and what did the whole amount to \ 

Anf, 271.6s. lid.y^ each; the whole amounted to 54 6K 
2s. 7 id. 

Mujical Proportion. 

There is alfo a kind of proportion, called Mufical, which 
being bur o^ little or no common ufe, a very fhort accoont 
of it n.'V here fufficc. 

1^ 'uiira^ Proportion i$ when of three numbers, the firft 
hath the fame proportion to the third as the dtfiereocc be- 
tv'cf'n the firft and fecond hath to the difierence between 
the fecond and third • as thefc three, 6, 8, 12; where 
6 t 12 ?; 8 6 : 12 — 8, that is, as 6 : I2 :: a : 4. 
When four numbers are in Mulical proportion, then the firft 
ha« the fai' e proportion to the fourth as the difference be^ 
tween the firft and fecond hath to the difiference between the 
third an<1 fourth, as in rhefe, 6, 8, 12, 18, where 6 : 18 
: 8 — 6 * 18—12, that is 6 : 18 :: 2 : 6. When numbers 
are in nnifical progrefEon, their reciprocab are in aritlvnetical 
progreflion ; and the converfe, thatjs, when numbers arc 
in arWhmetical progreilion, their reciprocals are in mufical 


to double the mean, which is the property of arithmeticals. 
1 he method to find out numbers in mufical proportion is 
beft expreiTed by letters in algebra. 
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CHAP. XII. 


PERMUTATION, 

IS the changing or varying the order of things. 

Rule, Multiply all the given terms one into another^ and 
the laft produdl will be the number of changes required. 

EZAMPLBS. 

I . How many changes may be rung upon 1 2 bells ? and 
how long would they be ringing but once over, fuppofing lo 
changes might be rung in i minute, and the year to contain 
365 days 9 hours ? 

Solution. 1X2X3X4X5X6X7X8X9X10X11X12= 
479001600 changes, which divided by io=47900it)0 
Inin^tes, and if reduced =91 years, ^ weeks, 5 days, and 
6 hours. 

^. A young fcholar coming into town for the conveni- 
ence of a good library, deoka^^ of a gentleman with whom 
he lodged, what his diet would coft for a ye^, who told 
him lol. but the fcholar not being cenain what time tie 
ihould {lay, aiked him what he mutt give him for fo long as 
he ihould place his family (confilling of 6 perfons beiides 
himtelf) in diffi^rent poiitions every day at dinner, thtf geiitle« 
n&an thiolcing it would not be long, cclU hisii 5I. to which 
the icholar agrees ; what time did the Icholar Itay with the 
gentleman ? Anf. 5040 days, or 13 cars, 19 hours, and 
23 minutes, which will harUly amuuni 10 7s. 3U. per annum. 

3. Four gentlemen that were travelling, met together at 
a certain inn upon the road, where cacy were fo pleai'ed 
with their landlord, and each or hers company, that in a 
frolic tiiey made a contraft to itay at that ^.ace lu long as 
they, together with their landlord, could lit every v ay in a 
diffc;rent order or pofiiion at dinner \ itcgmtd chc time they 
ftaid i Anf. 1 20 days* 
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CHAP. XIII. 


EQUATION OF PAYMENTS 

IS the finding a time to pay at once feveral debts, due at 
different times, io that no lofs fhatl be fuftaioeJ by either 
party. 

* Ruli* Multiply each payment by the time in which 
it is due, then divide the Turn of the produ£ls by the fum of 
the payments, and the quotient will be the time required. 

Or thus : firft find the prefent worth of each payment for 

Its refpeftivc time, thus ' . '=P. Second, add all the 

prefent worths together, and call that fum P i then will S — P 

d 
=D the rebate. Third, and pr=E the true equated 

time required. 

I. Sttppofe I owed as follows, viz* lool. payable in 6 
months, 30L payable m 7 months, 50I. payable in 5 months, 
and 8bl. payable in 4 months, what is the equated time to 
pay the whole in one fum i jinj. 5^7 months. 

2. A. owes 

■ 

* No rale in aritluiietic hat been the occaiion of (b many difpvtet, as that 
of EquatMMi of iiayoientf, almoft every writer upon this fulled, has en- 
deavoured to (hew the iallaqr of the methods made nfe of by others^ 
and to fublUtute a new one in their ftead» but the only true one is 
that by Mr. Malcolm, in page 611 of his arithmetic, the principlet of 
which are derived from the confideration of intereft a'^nd difcouot, the rule 
is, to the fum of both payments, add the continued produdt of the 6rft pay* 
ment, the rate, or intereft of il. for z year, and the time Between paymcnis.. 
and call this the BrA nnmber. a. Divide the firft number by twice the pfo« 
dad of the firft )>ayrocnt and the rate, and call the quotient the fecond. 3. 
Di^vide the produd of the fecond payment, and the time between the pay- 
ments by tha prodad of the firft payment and the rate, and call theqnodenc 
the third number. 4. From the foaare of the fecond number take the t^d . 
add call the fquare root of the dittsrence the fourth number j then the^l^ 
fcrence of the fecond and founh number wiil be the equated time after the 
firft payment is doe. The firft rule is not accurately true, but anfwcra 
very near the truth. Suppofe a fum of money due immediate^, and another 
fum at the expiration of a certain time afterwards, and that it is prt^fed to 
&ida time to pay the whole at once, fo that neither pany ihali iiifiaia lob ^ 

it 
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2. A. owes B. 52I. 7s. 6d. to be paid in 4? month^t 
Sol. I OS. to be paid in 3? months, aad 76I. 2S. 6d. to be paid 
in 5 months $ what is the equated time to pay the whole 
debt ? An/. 4^^^^ months^ 

3. A debt is to be paid in the following manner, viz. 
7 in 2 months, | In 3 months, | in 4 months, ^ in 5 months, 
and the reft in 7 months j what is the equated time to pay 
the whole debt ? jtns. 4| months. 

4 A. owes B 200I. to be paid in 9 months, and 600I. to 
be paid in a year and a half, at what time may he pay the 
whole without any detriment to himfelf ?. jin/. 15! months. 

5. A debt of a locol. to be paid in the following man- 
ner, viz. i at 8 months, § at 1 2 months, and the reft at 
1 8 months ; what is the equated time to pay the whole in 
one payment ? jlm. 1 1 months. 

6. A debt of 500I. is to be difcharged thus, lool. at 
prefejit, 300I. at 4 months, and the reft at 6 months ; what 
is the equated time to pay the whole in one fum f 

An/, 3 1 months. 


It is plain, that the equated time muft fall between the two payments and 
what is got by keeping the firik debt after it is doe ihould be equated to 
what is loft, by paying the fecond before it is due, but the gain ariiing from 
keeping of a fum of money before it is due, is evidently equal to the intereft 
of the debt for that time, and the lofi which is fuilained by the paying of a 
fum of money before it is due, is evidently equal to the difcoimt of the debt for 
that time. Now to find the equated time, let a=36rft payment, hizfhc 
fecond, tznhe time between the payments, rz^'acio or intered of il. for 
f year, and «crthe equat ed time of the firft payment ; then ardc^ntereft 

of a for the time jc and Btr — -^^r-^r-f-'r-f-rxzzdifcount of i for the time 


, therefore arK^^r^ br ^l r \ ht^rx: now let a [ j - J arzzft^ Bu^^arz^z 
m nod /+«=:», then »=: j^+v^„a— 4., but of thcfc two values of » 

« — ^ \ \/w>— 4» i% the whole Talue whiflh anfwert the condition «f the 
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Sa SINGLE P08ITI0K* 

CHAP. XIV. 

POSITION; 
Or the Rule of Fal/e. * 

IS fo called, becaufc we ufe aflumed numbers io ordcr^ 
thereby rcaioning from them, according to the nature of the 
queftion we do, by thoie fuppofed numbers find the true 
number fought. This rule is divided into two parts, com- 
monly called the Single and Double rulcs.f 

Ru/e. Make choice of your poticionj work with that, ac- 
cording to the nature of the qutilion, as if it were the true 
number, and if you find (afier ordering your poficion) the 
refult eit^ier too much or two little; you may then find the 
true anfwer by this proportion, viz. as the refult of your 
pofition : is to the poficion : : lb is the given number : to 
the number fought« 

Froof. 

* This rule has in feveral late arithnetfcal aothors been omitted, becinfc, 
lay they, all queftions folvable by it, may be more fpeedily, and better 
anfwered by a fommon fmattering of algebra. But this, though true, docs 
not feem to be dealing fairly with their pupils, who may a great many of 
them perhaps never be acquainted with that fcience» and| if io, they would 
certainly thank their inftrudor for giving them fomething v\hich might in 
a littk degree fupply its place, and contribute in like manner to their aaiuie- 
mcnt. For the fcieoces ibould be made in foue iurt entertaining^ or eife 
irety few will he tempted to purfue them ; and this is tacitly ag^«d to b^ 
the praAioe of wf itersi claiTcd far above arithmeticians. Beiidcs thi% to^Ave 
dealt cMififtently, other rules, that might have been better cfiedted by iigebra, 
ikmild have 'been omitted, and Progreflioa (not to mention lome other 
article^,) as not very ufeful where it i% taught, would have gone along with 
it. But it may be anfwered, that feveral of the particuJars ihcic iaiddowA 
lead to what is very ufeful in tbe mathematics, and confequently a hint of 
their nature can never be unfcafonably thrown in. 1 agree to it, and would 
have this another reafon for retaining Pofirion, ak it may be applied iom^ 
times to the folution of tujftifed and txjtMcmtiai equations better than tbe 
method of feries. Several oth^r approximations it is very uiclul in, and if 
great names, and great fubjeds, may raife it in the opinion of the karneTa 
we (ball obfcrve to him, that no lefs a man than Dr. Gregory ^ in his adro* 
nomy, has api'Hcd it in determining, by approximauon, the trajedory of a 
comet, toV b'tf. 

I rhofe qucUions in which the refultft art proportional to their ruppofuions, 
belong IO fiiigle pofition, fuch are thofc whtch require muitipiicatiun or 
diviilon of the number fought, by ai.y numbc, or in which it i& to be in* 
creafed or diminiH.ed by itl'clf any number of times, or by any \.^TX or parts 
of it, but thofe in which the reluiib arc not propcrtional to their pofcticns 
belong to the double rule ^ are ihoic in v hich the r.un.t>ci lou|^'ht i^ locrcaieci 
or uiminiflied by lome given number, which is no known part of the nuxci'* 
bor required. 
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» 

/ Pro9^. Add the feveral parts of the fum together, and if 

the fum agrees with that given> it is right. 

EXAMPLES. 

T. A fchool-mader hetng afked how many fcholars he 
hady fatd, if I had as many, half as many, and one quar- 
ter as many more I (hould have 88» how many had he? 

Anf. ja% 
Solution* 
Suppofe he had 40 thin us i lO : 83 : : 40 : 39 Anf. 
As many 40 3a 

Half as many 20 16 

\ as many 10 8 



88 P9wf. 

2. A peribn having about him a certain number of crowns, 
faid, if he had the third, fourth, and fixth of them, they 
would make 54 ; I want to know how many he had i 

Ansn 12. 

3. A gentleman bought a chaife, horfe, and hamefe, 
for 60I. the horfe came to twice the price of the harnefs» 
and the chaife to twice the price of the horfe and harnefs ; 
what did he give for each f Ans. Horfe X3I. 6s. 8d. har* 
nefi 61. 13s. 4d. chaife 40I. 

4. A. B. andC. being determined to buy a quantity of goods, 
which would coft them 120I. agreed among themfclves 
that B. (hould have a third part more than A. and C. a 
fourth part more than B. I defirc to know what each 
man muft pay ? Ans.,k. 30I. B. 40I. and C. 50I. 

5. A perfon delivered another a fum of money unknown, 
to receive interell for the fame, at 6 per cent per annum, fim- 
pie intcrefl, and at the end of 10 years received for principal 
and intereft 300I. what was the ium lent. Ans, 187!. los. 

6. A man overtaking a maid driving a flock of geefe, faid 
to her, how do you do, fweet-heart, where are yoik going 
with thefe 40 geefe ? No, fir, faid (he, I have not 40, hue 
if I had a« many more, and half as many, and ten geefe be- 
iides, I (hould have 40 ; how many had (he ? . Ans. 12. 

7. I have a ciftern witl^ three unequal cocks, containing 
60 pipes of water the greateft cock will empty the ciftern in 
I hour, the fecond in 2, and the third in 3 ; in what time 
will they empty the ciftern, fuppoGng they be ^^ fct open 
at once ? Anf, 3 a minutes 4 3 A feconds. 

/ '^ • ^' /' .' CHAP. 
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CHAP. XV. 


DOUBLE POSITION, 

^IS when two fuppofitions are ufed ; and if we mils ill 
both (as It generally happens) obferve the nature of the errors, 
whether they be greater or lefs than the given number, and 
accordingly they muft be made ufe of thus; 

^Rtde. Set down your errors and pofitions. 2. Multiply 
each of the errors by the contrary fuppoCtion, and find the 
fum and difference of the produ£ls. 3. If the errors are 
alike, divide the difference of the produAs Df the difierence 
of the errors, and the quotient will be anfwer. 4. If the 
errors are unlike, divide the fuin of the produfls by the fum 
of the errors, and the quotient will be the anfwer. 

Note. The errors are faid to be alike when they are both 
too great or too little ; and unlike when the one is too great 
and the other too little, or inftead of the above rule you majr 
nfe the following proportion ; as the difference of the 
errors if alike, or their fum if unlike : is to the difference 

. of 

* The rale is founded on this fuppofition ; that the firft error is to the 
fecond as the difference between the true and firft fuppofed nuonber is to the 
difference -between the true and fecond fuppofed number ; when that is not 
the cafe, the eza6l anfwer to the queflion cannot be found by this rule. 

That the rule is true, according to the fuppofition, may be thus demon- 
ftrated; let A. and B. be any two numbers produced from a. and h. by 
fimilar operations it is required to find a number 'which is produced, by a 
like operation ; put Xss number required, and let N — Amr and N — Bz=:S 
then according to the fuppofition on which the rule is founded, as r : S ; : 
X— a : X— 4 whence by multiplying the means and extremes rX— ^^ss^X 

MbJL ^^^a #^S 

« and by tranfpofition rT^^i^JZDrh-^ia and by dlvifion X=: the 

number fought. Again if r and » be both negatives, we ihall have — r .- 
— * .• : X— a .• X— 4, and therefore — rX4-ri:=— rX4-M and rif— i-— > A 

— #« from whence X= as before. In like manner if r or # only be 


negative we fliall have X =z v — working at before, which is the rale. 

Ntie. Tt will be often advantageous to make i and o the fuppofition. Alls 
in'finglcpofition 1 may be made aconflant fuppofition in all qucftsoos, nod 
i& moil cafes it Is better than any other number. 


DOtTBLfe FOStTlOK. 6j[ 

ofs the pofitiont : : fo is either error : to a feottti number^ 
vrhkh fourth onmberi added to, or taken from the po6tioa 
producing the error, gives the bamber fought. 

I . A gentleman hath two hoHes, and a (addle worth 50L 
which if (et on the back of the firft horfe, will make hb vdue 
double that of the fecond ; but if fet on the back of the fecond 
horfe, will make his value triple that of the firft horic : I 
demand the value' of each horfe i • 

Sttppofe the value of the firft to be tdl. 
To which add the value of the faddle, 50 

2 ) 70 double the vlilue of 
-^ the 2d. 
TheU'the value of the fecond is 3$ 

To which add the value of the faddlci 50 

m. 


The ftnn ihould have been triple the ) 


85==25 loo mucbi 


value of the firft ho^e. j £• 

Again, Suppofe the firft horfe to be worth 24 
• Then proceeding as before, 50 

Alfo the value of the fecond is 37 

50 

Supp^iHons. ' 87=15 toonuicb« 

20^25 then 25-*i j=io diflTereOce of erron, 


600 300 aUb, 600 — 300=300 difierenceof the produds; 

*-. 300-7-10^=30 the value of the firft horfe. 
30I.+50I. (the value of the faddle)^8ol. double the value pf 
the 2d horie, which divided bj 2=401. his value \ then 40 
-f-50=9O=:30X3=9O proof } tr" thm^ As lo diff. it. : 4 
diiff. fop. :: 25 to : 10 then 20-t*io;=30 thciraliie of the 
firft horfe, and fecond horfe will be 40L from the queftion. 

2. A man had two filver cups of an unequal weight, 
having one cover to both, of 5 ounces ; now if the cover is 
^ voi^ a. % put 
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put OD the lefs cup» it will double the weight of the |r^tef 
cup ; and fet on the greater^ it will be thrice as heavy ^ the 
lefs cup ; what is the value of each cup ? 

jlns. 3 pz. the lefs ; 4 oz. the greater. 

3; There is a fi(h| whofe head is 9 inches long, and his 

Y tail is as long ns his head and half his body, and his body is 

U as long as his tail and his head ^ what is the whole length of 

the fifli ? An/. 3 feet. 

4. Double my money for me faid A. to B. and I will give 
thee 6d. out of the dock y with the remainder he applied in 
like manner to C. with equal fuccefs^ and gave him alfo 6d. i 
lie repeated this propofal to D. and then 6d. was all he had 
to give ; pray what fum had he to begin with ? An/, ^id. 

5. A gentleman had a houfe with a garden, and a horfe 
in the ftable for 500I. ; now he paid 4 times the price of the 
horfe for the garden, and 5 times the price of the garden for 
the houfe ; what was the value of the houfe, garden and 
horfe feparately ? • 

Anf, Horfe, 20I. ; garden, 80L } houfe, 4doI. 

6. Three gentlemen. A., B., and C. playing at hazai'd 
together, ' the money ftaked was 112 guineas ; but di&» 
greeing, each feized as many as he could -, A. got a certaun 
quantity \ B. as many as A. and 16 more ; but C. got only a 
6th part of their fum \ bow many had each got i 

Anf, A. 40^ B. 56; and C. 16. 

7. A gentleman going in a garden, meets with fome ladies 
and fays to them, *< Good morning to you 10 fair maids :** 
•« Sir, you miftakc," anfwered one of them, « we arc not 
ten \ but if we were twice as many more as we are, \vc 
fhould be as many above i o, as we are now under ,** how 
many were there. Anf. j. 

8. Two perfons, A. and B. lay out equal fumspf money 
in trade ; A. gains 126I. and B. lofcs 87I. and A/s money is 
now double o\ B.'s ; what did each lay out ? Ans. 300I. 

9. A labourer was hired for ,40 days, upon this condiriona 
that he (hould receive 2od. for every day he wrought, and 
forfeit lod. for every day he was idle : now he received at 
lall 2I. IS. 8d. \ how many days did he work, and how manw 
was he idle ? Anf. 30, and was idle i o. 

10. A (on afked his father how old he was; his father 
replied, your age is now \ of mine, but 4 years ago, \our 
age was only \ of what mine is now ; what were their ages ? 

Anf 70 years the father's age, and fon's age 14. 

!!• Que 


k 
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11. One being afked the hour of theday, anrwered that 
the time pafled from noon was equal to v\ of the time 
remaining from midnight ; I demand what o'clock ? 

^ns. 36 minutes paft i. 

1 2. A gentleman finding feveral beggars at his door, gave 
to each fourpence, and had fixpence left ; but if he had 
given to each fixpence, he would have wanted twelvepebce ; 
how many beggars were there t Am. 14. 

ij.^To find a number, which, if added to itfelf, and the 
fum muUiplied by the fame* and the i'ame number Hill fub- 
tra£led from the produd ; and lafily, the remainder divided 
by the fame, that it may produce 1 3 ? Ans. 7. 

14. Find a number, which, being multiplied by 3, iub* 
traft 5 from the product ;. and the remainder divided by 2, 
if the number fought be added to the quotient, that lum will 
be 40? Am. ly 

15. Two companions have got a parcel of guineas ^ fays 
A. to B« if you will give me one of your guineas, I ihali have 
as many as you have left : no, replies B. if you will give me 
one of your guineas, I fhall have twice as many as you have 
left } How many guineas had each of them i 

Anf. B. 7, and A* 5, 
16. When fir ft the marriage knot was tied9 
Betwixt my wife and me, 
My age did her's as far exceed. 

As three times three does three ; 
But when ten years, and half ten years. 

We man and wife had been. 
Her age came up as near to mme. 

As eight is to fixteen : 
————— Now tell me pray. 
What was our ages on the wedding day ? 

Am. His age 45, and her age 15. 

17. A father dying, ' left to his three lorn, A , B. and (J. 
his eftate in money, dividing it as follows^ viz. to A. he gave 
the half, warning 44I. i to B. he gave a third, and 14I over; 
and CO C- he gave the remainder, which was 82!. icis tiian 
the fhare of B. ; what was the lum left, and what was e^ich 
of the ion's Ihare ? 

Am. *i he ium left was 588I. whereof A. had 250I., B. 
2ioi., and C. 128I. 

18. What numDer is it that, being multiplied by 6, the 
product increafed by 1 8, and the fum divided D; 9, the quo- 
tient wiU be 20? Anj. z^. 

K Z 19. buppoie 
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19. Soppofe the number 50 was to be dWided iota twp 
parts, fo that the greater part being divided by 7, and the 
lefler multiplied by 3^ the fum of this prodnA, aod the 
former quotienty may make the fame number propofedt 
which was 50 ; I demand the parts f AnJ. 35 and 15, 

10. A yomig ^tieman, at the age of 2t years, was toid 
by his guardian, that his fortune confifted m cafli, to the 
9raounc of 7400I., and that his father died when he wa^ut 10 
years old \ and for the money your father lcft> f^d the guar* 
,disn> I bave allowed you 5 per cent per ^nnurn, fimple 
intereft, only I hate deduced icol. per annum for your 
education^ &c % what was the fon's fortune that was left by 
tb^fa^er? 4ns. 5483I. 17 s. 5/, d. 
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APPENDIX 


or 


ALGEBRA 


ALGEBR^ is a kisid of fpecioas arithmetic^ in ictterii 
god is that fdence which teaches in a general manner the 
comparifon of abftraA quantities \ by me^s whei;eof fiich 
queftioDs are refotved, whde folutioos would be fought in 
Tain from common arithmetic : in which the operator gene* 
rally makes ufe of fymbols or charaAers ioftead of numbers. 

It is advifed that every onet who would make himfislf a 
complete arithmeticiani fliould aflSidooufly cultivate this an : 
it explores all the hidden and combined powers of numbers^ 
it will greatly affift the judgment, and give the young ftudent 
a habk of clofe and inftdlible reafening on the various fubje^ 
to which it may be appiied^ and tberefere it can never be 
coo warmly recommended. 

liffimtims, 

I • lilt guantitiiSf are thofe tiUit confift of the fame let* 
ters; as 0* 4^, — 3a. Alfo U, 3^^ — ii^f «• alfo zaiffp 
l^abcf -"^icg &c« 

2. Un/iie quantitiet^ are thofe confifting of difibmt letters^ 
or of the fame {etters differently repeated i as a, t, 20 — ^d 

3. Given quantiiiis^ are thofe whofe valoes are known, 

4. Unktntufm fiOMtitiet^ arc thofe whofe values ase not 
known* 

5* Simple qtuuitirieSf are thofe confifting of one termonlf^ 
as ;J| 3a* C9 I idee, fte. 

6. Comfmnd quantities^ are thofe confifting of ieveral 
terms, as «+*, 211—30 ^+2*-^3^> ^« 

7. Pofitive quantitiiii are thofe to be added, 

8. Nigative quantifies, are thofe to be fubtraded. 

9. Likejigns^ are either all +, or all — -, fee the charaAefs. 
|o« Unlike Jigns^ are + and --*• 

lu The 


1 


^e DEF1KITI0N8. 

1 1. Tie Coefficiintf is the number prefixed to any letter or 
letters in any term. As 3 is the coefficient rof 3^1^. If no 
number be prefixed^ then i muft be underftood, as aa figni- 
fies \aa. 

12. A Binomial quantity^ is one confiding of two terms» 

as 2a-\'^h. A Trinomial^ one of three terms» as A-f-/'-— <*• 
A ^uadrinomialf of four, &c. A Refiduai is a binomial, 
where one of the^quantities is negative. 

13* Power oi a quantity, is its fquarCi cube, biquadrate, 
&c. ' 

14. An Equation^ is the mutual comparing of one thing 
with another, by the fign of equality put between them. 

15. A dependent Equation^ is an equation which may be 
deduced from fome others. 4 

1 6. An independent equation, is- one th^ cannot, by any 
means, be produced from the others. 

17. A pure equation, is an equation containing but one 
pow^r of the unknown quantity ; as zjimpie equation, zpure 
quadratic, a pure cuUc^ &c. 

18. An offeEled equation, is that which contains feveral 
powers of the unknown quantity \ and is denominated accor- 
ding to the highefl power in it ; as an offered quadratic, an 

, affeHed cubic, an affeFied fourth power, 6cc, 1 hus a fimple 
equation contains only the fimple quantity itfelf ; a qiiadratic, 
a quantity of two dimenfi9ns ; a cubic, a quantity of three 
dimenfions \ % biquadratic, of four dimenfions ; &c. 

I p. Index or exponent, is the number fet over a letter, 
Ihewing what power it is : as «^; here 3 fhews it is the third 
power s or that a^ \s equivalent to aaa. And thus a^ is the 
fame as aaaa ; a ' the lame as aaaaa ; &c. the inddx always 
Ihewing how often the letter is repeated* 

2a A Fia^ion^ confiih of two quantities placed one above 

another, with a line between them, as ^; the upper {a) is 

a 

jcailcd the numerator, the lower {h) the denominator. 

21. A Surd, is a quantity that has not a proper root, as 

fquare root of a (\/a), cube root of W (v/^^)> ^^' Roots 
ot compound quantities that contain other furds, are called 
univerfal furds. 

22. A rational quantity, is a quantity that has no radical 
fign. 

Jbiioms^ 


DEFINITIONS. J I 

Axioms. 

1. If equal quantities be added to equal quantitiesi the 
fums will be equal. 

2. If equal quantities be taken from equal quantities the 
remainders will be equal. 

3. If equal quantities be multiplied bj equal quantities^ 
the produ^ will be equal. 

4. If equal quantities be divided by equal quantities, the 
quotients will be equal. ' 

5* The equal powers or roots of equal quantities* are equal. 

6. If to or from equal quantitieSi unequal ones be added 
or fubtra£ledy the fums or remainders will be unequal. 

7. If equal quantities be multiplied or divided by unequal 
quantiuesi the produfts or quotients will be unequal. 

8. <^antities feverally equal to a third, are equal to one 
. another. 

9. The whole is equal to all the parts taken together. 

10. If a quantity be added, and the fame quantity fab- 
tra£l^, they deftroy one another, and are both reduced to 
nothing. 

Explanation of the charaHers ufed in Algebra. 

~fh Pius^ or morij the fign of addition* as 6-f-2 are 8« 
-— ' Minus, or /efs, the fign of fubtraAion, as 6 — 2 are 4. 
X Multiplied into or iy, the fign of multiplication, as 6 X 2 

are I2. Note, at b the fame as aXt, and ^ahc is the 

fame as 3 Xa X^ Xc ; &c. 
-4- Divided by, the fign of divifion* as 6 -~- 2 are 3. 
=r Equal to, the fign of equality, as 6-f* 2 ==8. 
: is to^ \\ fo is, the figns of proportion, as 2 : 4 :: 6 : I2. 
aJ The iign of the iquare root ; the fquare root of 9=^3' 

is *Y^9=:3, and the cube root of 8=2 is ^-^8=2 

(> — 4X9=18 fignifies that 6—4X9=18. 

^he learner ought Jlrjl of all to be made acquainted with thefe 
Jigns and their nameS. 

Addition. 

* RULE. I. When the quantities are alFke and the figns 
alike; then to the fum of the coefiicients of the like quan- 
tities, join Uie like quantity, prefixing the common fign. 
2. When the quantities are alike and the figns unlike ; then 
to the difference of the coeflicients join the like quantity, 
prefixing the fign of the greater coefficient. 3. When the 

quantities 


1 


jt ADD! rWft. 

quantfties are Qolike ; they ire added by (ctting them dowa 
ia order as they ftaod with their proper figns prefisLed. 

L To add quantitief when they are alike and the figiu ^ke» 

EXAMPLES.* 

I, Add+54r a. Add — itfn* 3. Add+4# — 3* 

4.711 — 5^ . +S«— f 


Total +ila 


-I Total — -230^ Total +tO0— 9« 


4. Add 34fc+2ifc+5*f+'y— <^*-- V*+3^+^ together, 

5. Add 2**-ar+5/— 3^+^^— 5^+y— ?^ together, y 

6. Add 54— itf-f jil— y-(-^-3r-f^— ay together. 

Am/. 6!-*5r-Hb^--3]r- 

7. Add 3rf* — $j%+u*+2i*'-^2ft+4^ toMher. 

Anf, id^^ijat-^*. 

IL To add quantities when they are alikfc and the %os 
imlike. 

BXAMPLSS. 

8; Add +6a ^ Add -^i6J 10. Add 3^— -7^ 
— 3« + 3^ —>»+«# 

Total +3a — *t3J o -f * 

II. Add 7^ — 2y+5*f—3i»— 23+7/— aar+jw together. 

ia« Add 3«— 2:j^+4«»— y— »+4j^— «f+jr together. 

Am^ 2«+2j^+2jr. 

13. Add 1% — Si+3^« — 2f'''%'^h'''^cz^/^j together. 

An/ 62— >4i-{-2rs-^ay. 

Ill* When the quantides are unlike. 

EXAMPLES. 

14. Add 3^+5*. Anf.y^s^' »5* Add SC'^^y• AnJ.^^f. 
16. MA 34r-f2»^3f +2*--^ Am. 3^+2*?— 4rf ^• 

Examplo 

• When • letding ^tuuDtitj hu no figo before it, ^- ia ahrayi mdeHloodi 
ind t quantity without any coefficient prefindt i« fuppofed to Jmtc i or unity 
for itt coefficient 5 aUb qoantities with the figa + prefiied ate —"-• -•— — 
Uve 0Ma> aad thofe with the Ogn — negative. 
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Examples wherein all the three cafes are (hewn. 

17: Add a*— 32+4^*— 2j^4-3^^— *-b^— i*3frh5-t-rf— 2a 
+3*+32i— i2+4*^r— s* +4/-i3J+3Jp— 2)f+5*^--ii +4* 
J8-^52 together. Anf. 4^ — Sz-f-arf+j^f loA^ — a6. 

18. Add together ^zy^^zbx+^cz — 2dy+6 +3dy -}-a«B 

-— 2zj^+4Ac'--i9+5**+2ay^--»3^2+i)^^3rfj^--i4+2*^ — 7*«- 

SabfraSicn. 

SUPPOSB the fighs of all the quantities (thit are to fub- 
traded) changed, that is, make the affirmative Ggns negative^ 
aiid the negative ones affirmative ; and then add them, fo 
chahgdd, to the other quantities 1 obferving the rules in 
Addition. 

« EJCAM^LES. 

I. From 52—^73 2 From 32— 5^+8;^^ 
Take 2z-r-3^ Take — 2z+2/ — 2j^* 

Remains 32—4* Remains St—jp+ioy^ 

. fi- 

m 

5. From yd^^zbx+4cy^2b* Uke «*— 3&v4-2rj^.— 43*v . 

An/: arrf^Mjf+ltfj+ai*. 

4. From 6hd^2cy+5p^ take jirf+SO'+i/)^. 

Aft/i bd-^^cy+^*. 

5. From 5«* — 6cy+2d^^d^ take 411*+ 2ry—3rf~5rf*. 

An/. «*— 8f;+2fl5?+3^+4*''* 

6. From 5J>^— y^?+4«y take 2p^'^icdq+3^j^' 

Anf. Sp'^+my. 

7. From 7M — 2cy+4cx tdkt -^hd-^^cy+z^cx, A»/:Bid+2cy^ 

8. Frdm ^cy^ipd+sxz'^y^ take »— fy+4M-^"«— 4;^*. 

^^ 80^— 7^i/+7Zjc-f3j;« . 

9. From take 2cx — 2rf— rf^. -rf«/ — 2^x+2fy^-rf^ 

Multiflicathn. 

CASJS I ft. When both faftors ar^ fimple quantities. 

Rule. Multiply the coefficients of the tviro terms together^ 
«Ad CD the piodufh affix all the terms, and the refult will b^ 
the ^hole produA required. 

Ca/^ ad. When one of the AAors is a compound quantity. 

Ruk, Ftild the produA of the muldplier, and every term 
of the multiplicaikd fevertUy, and place them, one after an* 

Vol. 41. i- o^bcr 
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Other wiih their proper figns, and the refult will be the 
vbele produft together. 

Ci^i 3d* When both faAon are compound quaottties. 

RuU. Multiply etery term of this mulciplicand by tvtrf 
tena of the nntltiplicr, and add the prodii£b togedher. 

N^/' Like figAs produce +» and anlike figiu •*^^ 

FXAMPLES. 

I. Multiply 5%+2;^— 3^+2'-^ a- Mult. 2f»— 3^ — 4>f+37 
by 3^ by — 3^ 


3. Multiply ^hc^^yd-^rqs by r. -rf«/l 7fci:-^^+^r/. 

4. Multiply cdz-^-^dx-^zy-^c^ by — <*. 

5. Mult, s^jh— 2«/-|-3f *jf by W. ^/j/". ^cybd — icd^b+y^xU. 
6* Multiply 2<:z— W— «/+3/ by — </.. 

The ift and 2nd cafes being nearly alike, we fhall proceed 
to cafe 3d. 

EXAMPLES. 

1. Multiply a-kA 2. Multiply a — i 3. Moftiply 3a-^i^ 
by a^b by a-^b by 5^+4* 


ab-]- b^ — ^i+i» I lab—^b* 

a'^-^ab a^ — ab 15^*— looi 


4, Multiply <:+>? by ^>^j:. Anfc'^ — jc-. 

5. MiUtiply ««+*— z by jf--z. -<^«/x«+Jf*-r— 2jrs - ibz+ss*. 

6. Multiply 

# That like (igns make more and unlike figns lefs, in the prodoA nmy b« 
(hewn thus : when '\-a is to be -multiplied by -^-^ this implies that -f-tf is tv 
be taken as many times as there are units in ^ ; and fioce the fam of wsxf 
tiumber of aiO^mative rerms is aifismative, it plai^ that -f^X^M^-l'A^* 
a: If feveral quantities are to be multiplied together^ therefut will be eanaiy 
the fame, in whatfoever order cfaey are placed, for a.tiitieii i is the fame as 
h times a ; aiii! tfacrefone when>-*« is to be moltiplied b^ -f^« or -{-^ fm 
— a, this is the fame as taking — a as many times a| <rhere are units in -f^ 
and £ncc the fum of any number of n^ti:ve term's Ts negathre, it? it erideftt 
that — X +*. or 4- X — « = — tf^i '3. When -^ is to 4k auki|iSc4. by 
— ^, here .i — «r=o, therefore ■ ! ■<■ ' 'a X -*^ isaMbssso, lytGaufeO. niilti- 
l>Kod by any qsaitity produces o ; and fii^ s the firil term of the uwti^ 
or tfX — * "» ''y *^^^*^ *» =— «^ the lart term, or — nX — ^*m«ft Vi \ , I ^| 
in order to make the fum — «f^-0^ = o» coufequently — aX— ' ■" ' 


\ 
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6. Multiply c+y+z by >+z. Jfff. cy+y^ +2yZ'{^z+z'^ . 

7. Multiply 3^+5;^ by a^+SJ^- ^nf- 9^* +ioyf+2sy^. 

8. Multiply sjc^jc by S^+7^ ^"^^ as*-^— 49^S 

9. Multiply x+2^^y by jc+z— > 

fo. Multiply 2 +j> — 3-kf by >'— 3+tf. 

II. Multiply 3Jf+2z— jjby 2z — 5^. 

-^11/ 6z;c+4Jf^— 2oia~i5AS</+25J*. 

J 2. Multiply /^dz+^x-^zy by 4z+S*'^'2> 

-rfff/. i6t/z* +2O2L<+20rfx»--^Z+25;c!---8rfzj-^20XJ^+4;^*» 

13. Multiply 3x+2jH-5£fc^ 3«+2j^4-;z. 

jf «/. 9**+i 2A;rf-3oxz+4j^*+2o;«+25z« . 

14. Multiply 3cz+2^x — 3fyby3rH-2rx — 3^;* ^ 

15. Multiply 5r«+2ix+3<r;f—2W by 2>j{+3ry—2W. 

^«/. lCk:z*r+4**AP*4«^0*'*^***^'+'5<***;^^<5^**' 

— 1 2bcd}+4t^d^+9<^* zy^ . 

16. Multiply 2^— 3rf+'S;^— 4« by 2r— •3iH*s^~4«* 

Ans. 4c^^l2cd^20cj']^*'^l6cn—^ody{'Z/^dn+2^ 

— 40»jrl-i6/f*. 

17. Multiply %x+2ffrs^2Zr^ipbj2X+2m^S^2zsh 

•^8»»z+2 5 «*— 201*^20/124-50/7^42* •^2C!f«+ 25^* . 
17. Multiply rf+*—y rf=72 

by M «=38 

y=i2 


ife+**— «y 


i ^ ' ■ 


l/=:72 

i/.>tf=72X38=2736 A?=38 

;r*=3»X3«=:i444 

«.«.,^ 110 

4180 y=i2 

xjr=38Xi2= 456 — 

.^-«- 98 

Proof, 3724 »r=3« 

784 
294 

3724 produA 
18, Multiply b^c-d bjb.Anf. **+f*— i/i=864 »=24 

h 2 19* Multiply 
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19. Multiply, a+jrf — 2 by 2cz=^6c* -j-^cd — 32=:6o48^ 
z=24/^=:l6and 2=1 2. 

20. Multiply 3^9— 4ibr by 3^— 4ii!w. An/* gc^z^^^i^dxcz 
-J-i6fl*x*=746496 (^=24, ^=12, ir=i6, z=i6). 

21. Multiply j/tc^j^rz by 2^. ^if/( 63^^2—8^*2=23836 

(*=:36,ir=:i4,»=8). ^L 

22. Multiply 4A«+3fcs — 2cx — 3iyby 4i*+3*z— : 
3«. i«V^ i63*A?*+24**2ytf— i6*r*'+9**«*— 36A*«s-^i8 
*«*f+4t***+12c*x«H-9r*2« =3444736 (*=^4i ^=16, 
a= 1 2,^=8 J. , 

Divlfioi^ 

IS the dircA ccmtrary to that of Multiplicatiooji and con- 
fequcntly perfenned by direQ cont»ry operations. 

t^^^l\ !• WjkcA tbe quantities in the dividend have like 
ligns of thofe in the divtforj and no coefficient in either \ 
caft off all the quantities in the dividend that are like thofe 11^ 
the divifor, and fet down the other quantities with the fign-f- 
for the quotient. * 

2. When the quantities in the dividend have unlike figns 
to thofe in the divifor^ then fet down the quotient quantities 
found as in the laft rule with the fign— before them, 

3. If the quantities in the diviibr cannot be exactly found 
in the dividend, then fet them both down like a vulgar £rac« 
tionj^ and find all the quantities of the fame letters that are 
in the dividend and diviibr, and proceed with the coefficients 
as in the 1 ft volume, page 145, 

BXAMPLES. 

dtwf. dsvidifid. quotient* 

^bz ) etcdz^^hui^-^ 2A*a« ( ^cd+id^-^iz 
6bcdz 2tz 


4tzd* thedivid. proof dtcdz'j-^hzd^ — 2^^2' 
4izi^ 


—2^*2* 

— 2**a« 


2. 


* That the like iigns give + »nd unlike iigrs — u in Multiplication 
Biay be thu» proved : 


The divifor multiplied by the quotient mvfk produce ihe dividend ^ — ^^^ 
fore, ift, Whtn both the tcrnie are +i tlic quotient is + becayfc •!- x 
-^ produces •{" ia the dividend. ^ Vli^cS^ 
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< 

%. Divide y''Jy^4c^j^+Scdy^—^^ ^ ^* 

3. Divide 9r*«^— I2te*r+3*zif by j«. Aa/.^cz-^^hi+U. 

4. Divide ^^*—3*x' +2****— 5^r»* by**. 

Anf. *^ — 3;r* +a*»— 5r«. 
K. Divide c>«3,^24««* 4-5*'*— 7** by 7**. 
^ ^11/. 1*^— ***+{*»— I. 

6. Divide y*—x* by j^>f. -rf/i/: f^ -^tcf +«r*f +« *. 

7. Divide p^^z* — i2te*r+3faAby ^c%.Anf. 3«— 4«»+Ad 

8. Divide 3*^:^^— 4^'rf+5«i*— 7^ ^^ by s^/- 

o. DiviSe %34-4aj4i^52j^*«+42;45+**by 2;+*. 

^«/ z^+3«*A+3«i*+4^. 

10. Divider*— Sf*z+ioc^a*—ior^z^+5rs*— 2* by c^ — 

11. Divide x*— s«*y+io*V— iOAf*y^+5«y^— y* by «— ^jr. 

12. pivide x'— 7x*z+2ix*z*— 3S«-»z»+3S«'»^— 21** 
2^7xa*— ^z' by *' — 3**z4-3wz*-^z^. 

>f«/. *♦— 4«^«+6ir*a— 4*z'+»*. 

13. Divide ihc—\icd+cy by |r. ^n/: 5*— /^W+Jj. 

14. Divide ^e^z^—icd^z-i'Uzm^'^lcz' by |af* 

,5. Divide ;Uj^^-/.y^ by J,-?^ „^ . ..^^ ,^a 
16. Divide t',P^— ^^a+|/>'z^~»,,^/f^+;j«*by iZ—Jz. 

Involution.' 

INVOLUTION is performed as MuUiplication } bat 
here the quantity firft given, which is called the root* is the 
conftant multiplier^ and the produ£b are called powers, via. 
the firft produft is the fquare, or fecood power » the fecood 
is the cube or third power» &c« . 

RiJe.^ I. Muhiply the quantity into itfelf ai many times 
as there are units in the index lefs one, aod the laft prodyft 
will be the power required* 

a. When they are both — the quotient it »Ub -(- beawfc -J-X— P''*' 
4oceth -^ in the dividebd. 

J, When one of cbem i» -j- aod the other — the ^notient is — becanCe 
^X-^ produces—* in tlie dividend, and— X"* I^odoces -|- in the divi« 

* The nth power of any prodvd is equal to th« «th power of each of the 
Mton multiplied together. And the « th power of a fraAson is eqnal to the 
«th power or the niunerator divided by the nth of the d e nog in aton 


2. IC the quantity be itfelf a Aird it will be involvedj by 
multiplyjng its exponent by the exponent of the propofed 
jfowtr. t 

3. Quantities cQBipofed of feveral favors multtplied#toge« 
Bfy are involved by raifing each fa^or to the power pro- 

pofed. 

4. A fraAion .is involved by raifing both the numerator 
and denominator to the power propofed. 

The fquarc of 

72=3432:' 


4rrf=i6r^f»* 


The cube of 

.3 




The Biquadrtte 
2bz^l6t^z^ 


=A:*+2jf2-{-z*, 


1. What is the fquare of x+zi 

a. What is the cube of x+2 ? ^^^x^+^x^z+^xz^-^z^. 

3, What is the fourth power of x+z ? 

=:x^'\-4x^z+6x^z^+4xz^+z*, 

4, What is the fcventh power of x+z i 

jinf. x7+7x'^2;-f-2iJf^z'-+35Jf*z^+3S^'z*4"auf*z* + 

Note. Any power of a refidual difiers not from the fame 
power of a binomial only in the figns4-and--^which will take 
plffEC alternately. . 

There is alfo a rule or theoremi given by Sir Ifaac Newton, 
whereby any power of a binomial x-fy, or a refidual x-— ^, may 
be cxprefled in iimple terms, without the trouble of tliofe 
tedious multiplications which are required otherwiie« 

I % S 4 5 67 

Tieo. I X«— oX« — I Xm — aXw — 3X1W — ^Xm — 5 


% 


^ ZO IX 

TXm—SXm—gX 


1% 


10. Sec. 


x»--£x 

7 8 9 10 n 

NoUf m is the exponent of the power ; that is if»=.7 ia 
the feventh power ; 6 in the iixth, &c. 

The fum of the coefficients in every power^ is tfjual tD tl^e 
number 2, raifed to that power: Thus, .1+1=2 for the fir ft 
power; 1 +2+1 =4=2* for the fquare ^ 1+3+3+1=1* 
=2^ for this cube, or third power, &c. 


\ 
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Bo tbftt if x-^y was to be raifed to dhe 5tli p«rwer^ the 
tmnsi withourthecocffixricntsarc /»**, it*Jr, a'x*, a^x^, «r^, 

*^* ; and the coefficients will be ^* 5t SMt i^o)<3 . ^^oxa. 
5X1 * 3 4 

5 and therefore the. 5 th power n a*+5«*jr+io^^*'+ 

a. What h the 8th power of x+jf ? 

3. What IS the lOfhpowcr of z — y ? 

^/i/v;. z ^^'^Toz^y^^gz^'^i wz^y^ +a:norf^^* — 

4. What is the 1 2th power of z-^ i 

Ans, z' «-j-z' *y-\66z^^y^\\.^%9^^y^J^^g^z^y^'\^:jgzz''y^^ 
924Z*jf^+792z*J'7_|-4^52*jr*+i220fii^j^^4-66z^j^' °+l2z/* * 
+y'^. 

To fquare any binomial^ trinonrial, quadrinomialy or mul- 
tinomiaL A ufeful 

Rule. Take tlie (quare of eftcK of the giten quantities 
«id conned them tpgether witJh (ign+and tafke a double pro- 
dttft of the firfl: given quantity into aR the followmg quanti- 
ties, and a double prodttft of the fecond given quantity into 
all the foltowiflg qnantities, &ac. and for on untH you come to 
the iaft. 

T. Square z+>r. Anf, z*+2Z4r+jf*, 

2. Squares — y. Ant. x^ — ^jcy-^ry*. 

3. Square AT+j^—'i:. . Ans, z^']'X*'{-y^'j-22:x — zzy^^Zxy 

4. Square z — x-\-y—p. Ans. z^ -^-x^ -]-y^ -^-p* — 2z;c 
-J-2ZJ' — 2zp^^2xy-\'2xp^-'^2yp. 

5. Square z-f-x-^jF-j-w — ^+^. An/, z* +;c* +j>* +«* 
*+ff*+jX*+2ZAr — 2zy+2zm — 2Zn+Zzp — 2xy+2xfn'T'^xn 
^2xp — 2ym'x2yn'^-2yp — 2/iw-(-2i»« — 2np* 


Evolution'^ 


€3 


IS the converfe pf Involutioui and in (imple powers the 
Voqt *^ evident by jjifpcAiDn, but in compound powers, (viau 

. « Any even root of an iffirmarive quantity may be eithet -J- or — , 
Ia.js' theTqaare root of a ^ is cicher -f^ or —«> for 4-«X4'«r=74^' 
and —aX— «=-H *. 

Jknd 


8e BtrOLUTIOK. 

I 

federal quaotities cdnaefted with the fignt — ^ and +) yM 
muft take the roots of the fimpte powers, and conneft them 
together with their proper figns and you will probably have 
the root required, otherwife a furd, which may be proved 
by Involution. 

rjThe fquare root of The cube root of 

I. What is the fquare root of «*+2c*+^« ? 
2z+b ) z* +zzb+b* ( z+b Anf. 


ate+i* 


o o 
2. What is the fquare root of x^ — rcx-^c^ i ^nf. 
3- Required the root of z* +a/+irf* ? Ans. z+id. 

4. Required the root of x^-^^x+ip i Anf. jt— ^. 

5. Required the root of Ap*+Af+i i Am. x+h 

6. Required the root of z* +^hz+2cz+b* +26c+c* i 

Ans. z-^-b-^-c* 

7. What is the fquare root of z*-— arz — adz-J-r*+2^ 
+rf* ? Ans. z — ^r— rf. 

8. What is the fquare root of z* — cz+^z-f Jr* — icf+ip I 

Anf. Zr^ic-rip. 

9. Required the fquare root of x*+2r** — 2dx* — 2mx* 
+r*+i*-f-m* — 2cd+2df»'^2cm ? Am. x*+^— ^— «r* 

JO. What is the fquare root of z* — fJz— frs+Ji/*— /^^ 


+ 5V* ? Afu. z^ld^^c 


1 1* Required the fquare root of z*— iz'— ^rt^+rfz^+J^* 
itf«+4rf*+i^r«— i/^— ^«/? Ans. z'^iL^ic+iJ. 

To 

And an odd root of any quantity will have the Aiae fiipi as the fpaatitf 
hfelf t thof, the cixbc root of -|^^ is -)-« uid the cube root of — «*;$.« 

far -HX-HX+«>H^ and— X-*X-<=— ^ 

Any even root of a negative ii impoffible ; lor neither -f^X-i^ ■* 
— aX*"^ *■'* produce —a . 

The «th root of an affirmatiTe podud is e^ua! to the «th rone of each «( 
the fa4K»r»mti!ciplied together t the fabie holds ^od of a nc|rative prodad 
when m is odd. — ^The jtth root of a fraAion it equal to the ivth coot of the 
auaierator divided by the nth root of the denominator, actendiug to the 
forcffoing limitation. 




kVOLUTION* 8 1 

To find the roots of poixrers in geberal: i% of compoand 
4jaantitieS| 

RuU.* I. Fiod the root of the firft term, and place it 
in the quotient. 

2. SubtraA its power from that term, and bring down 
the fecond term for a dividend. 

3* Involve the root laft found to the next loirer power, 
and multiply it hj the index of the given power for a divt(br> 

4. Divide the dividend by the divifor^ and the quotient 
frill b^ the next term of the root. 

5. Involve the whole root, and fubtra£l and divide at 
before ; and fo on till the whcde is finiflied. 

XXAliPLXS. 

t. Required the cube root of j»*+5x*— 40Jc'+9iS«r— ^4^ 
**+6x»— 4o»^+96x— 64r( x*+M— 4 ^^* 

6x* 


x^+6x+iax^-^Sx^ 
3jr*)o— !2Jr 

**+6jr»--40Jif^+9(Sjr— 64 

o 

ft. Required the fquare root of «* — w*jr+3tf'x*— *24r* 
+x** An/, a* — ax+^x*^ 

3. What is the cube root of ;r*— 6jr*+i5x*— 2o+ap^+ 
15**— 6;c-f-l ? Jfaf. x^ — 2X+1. 

VOL, n. M 4. When 

* Ai this method, in high powers, is generally thought too laboriouf, it 
may not be improper to obferYc, that the roott of compound qvantitiea may 
fometimcs be eafily difcovered thut : x. EztraA the roots of fome of th« 
moft fimple terms and conned them together by the figns -f* or <--y •• maf 
be judged moft fiiitable for the purpoTe. i. Involve the compound root* thus 
found, to the propofed posrer, and if ic be the fiune with the given ^uaotiiy« 
it is the root required. 3. But tf be found to dJIier only in fome of tlie 
figns, change them from •4* to -— , or from ^^-^ to -f-, till its power agrcee 
with the given one throughout t btft if not, then the compoand quantity if 
m furd, and its root can only b« esprefled by the radical iign t^. 


8a FRACTIONS. 

4. What is thefqaare root ofa^+ial+iat+b^+^hc+f^J 
5- Required the Diquadrate root of i6a^'^g6a^x+2j6a^x* 

6. What is the fifth root of 3a;c'-*8o;r*+8ox-^— 4o;f« 
+'o^-« ' Anf. zx^x. 

FRACTIONAL QUANTITIES. 

THE fame rules are applicable here, as in vulgar fraaioos* 
due regard beiog had to Miiltiplication, IXvifion» &c ^ 
fpecies before delivered^ fee page 143, 151,153, 154, irc, 
Vphime i(t ^^ 

Reduflion of FraSions. 
I. To reduce oiized numbers to fraakmal ^ p^ntiti fSj 

I* Reduc€.jr+* to an improper fraAioo. . 

xA — 
z 


xz+c . e ^ 


Reduce the foUowing mixed quantities to improper fraaions. 

-*• * I r^ An/wirs. - 


X 


c—d 


4. x-y.^ ^Iziyl+L^^L. 

'+/ x+y x^j 

5. ^— r+r+ '^ x^2zc 

xJ^z~c x+z^c^, i 


6. .x+y^z+LlI^fL >^'~z»+ 2gy--axy 

II. To reduce com]peund fraOional quantities to fiagle 
ones. ® 

K;CAMPt£S. 


Factions. 8j 

EXAMPLBS. 

I. Reduce -r of "--to a Jingle firaAion. Anfuurs^ — 

X b xb 

^ X x^y X*— -vy 

A. of — !— of C* — — ^ ■ . ■ 

y m-^n "^ ym — yn 



off 

III. To reduce fractions of diflfbrenf dendminators to frac- 
tions of the fame value, having a cominofi denominator* 
(See the rule. Volume ift, page 147.) 

EXAMPLXS^ 
X C M Z C9 

I. deduce— and — to a comilion denominator. — *& — 
y z ' yz yz 

2« — — — & 3 & — toacom.den. _&-^& — 

jr « ny ny ny 

' « ^ P ^ ^yf^ 

c z 

4. ■ ^+fH •, &r— — to a common denominator. 

Anf. when added, — ■ ^ ^^^ lY ^ 

' X+b ^ 4?+i/ ^ 4f Z * J . ^ 

. — 1^& . & . to a common denommator. 

-^^^ 7^" xc^-^c^—d^x-tbd^* *— A '^. 
c^+c^d-^^d*-^^ 


;»C*-.-A:*— J**+W*' <:+^ 


cx^'-^^K — ^^jy+f^z — x^d-^dxz-^dbz—dbz , , . 

IV. To reduce- FraAions to lower terms, 

jRtf/r. When any quantity is in every term of both the 
numerator and denominator of a f ra£lion \ then, if both be 

M a divided 
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divided by that quantity, the fradions wiU be rednced to 
lower (or its Ipweft) terms. 

£XlMPLftS. 

I. Riediice — j-fccsz— - «• Rc*»«« fc. *^ =^ 


Re4ace i^-f? 5bc Anfner 


z'jr 


o. Keaace %■ ' , r — a ^ > a o^^.i.'s/.*...^ 

AJUUtion. 

Rule. Proceed in every refpeft as dhrefted in jmge 151, 
Volume ift« due regard being bad to Addition of Al|ebn^ 
fimple quantities* 

EXAMPLES. 


ft . . « 


I. To— add — 4nf. 

z y ^ 

a. To— &— add — Jnj, — 2 —a 

3. To / add S An/. -^1— - 


4. To « H-— add — ^ ^«/I 


</« z— J ^ 

c. To r-u/+ — -, add ^ , ^«.t r 

4. Add together -JL.&— L. & — — 

cxnh+cxnj^czm'\'Czn^rrdxm+dxn' ^dz$n''rAM+ 

'+nxc^'^nxd'r^gd+nzd 

acMfiiMWk 
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SubtraHion. . s>^ 

Dae regard muft be paid to the rules, page 15^9 Vol. ift, 
and to the fubtraAion of Algebra. 

UAMPLES. 

I, From — take — Jnfw. ^ZS 

t. From ^ take ~ trZ^ 

9cp ' px xp 


3. From Zr^J take 


ax z«— j^«— fljp 


4. From / take 




2 2 


5. Firom : — take ^c 1- ^ 

2p 2p 

6. From £^1=2^ Uke rf ^, 

2d z4 

7. From tf+ — T^^ take«— ► 


d « 

s 

Multiplication. 

* Obferve the rule, page 154, Volume ift^ and multiple 
cation of Algebra, page 73. 

SZAHPLES. 

1. Multiply — by— ^ & ^ xm 

yx zm V 

2. Multiply ^ by — ' 


3* Multiply 

* I. When the nunefator of one fradion, and the dcnoouaatorof an* 
otlier can be divided by Ibme ^nantity which it common to each» the qaMi- 
eat may be ufcd infttad of them. s. When a fradion it to be multiplied 
hy an integer, the piodu A it fovnd by' mnltiplyiAg the munerator by it ; 
«nd if the integer be the fame with the deneminarw, the numerator may 
he lahen for the prodnft. 3. When a fraAioo it to be moltiplicdhy ay 
quantity, it it the fiune thing whether t)ie xrainentor he mniiipUcd by it, 
9f thf denominator divided vj k. 


66 


txAcriowt* 


3. Mukiply z+f. by f±? J^^^s£2±2l±^±2 

J X xy 


y 

4. Mnltiply '^^J^" by i 

a 

5. Mnkiply ^ by z+L. 

6. Jii oltiply ^?T^^"^,^f by ^i 


2z — 5i/+3x 


7, Multiply .-— :- by i — c 


Divifion* 

Obrerve the rules, page 155, Volume ift» and divifion o^ 
quantities. 

XXAMPL¥8. 


I. Divide — by — 
Z. Divide a« by ^^ 

3. Divide ^^^-^ by 3d 

4. Divide 3*+"!=^ by^-I- 

5. Divide ^ by 1^ 

& Divide 3^^^^+3%!f^i:l^ 

2CZ * 2XZ 

7. Divide ~= by^H — 


2 V ^J' ^ * 
— X — = -i- Anfmer. 
X c xe '' 




34/01+ 31/if 


3zc^2xd+2yp 


•i— ii» 


a. Divide 5^^ by "+^ 


Sz—aj 


9. Divide 


10. Divide 


IK ♦Divide 


Zbd 2yd 

3^zc'^2xd+2yP u ^^'^^'^^ 
2ZC 2cz 


2b'''X^3dZ 2! 

by - 


3zc^2xd+2yp 
2CZ — dx 


^,z 


4bz 


g— X 


2b^x—2dx^ 

ate— 4*« 

SURD 


* From tlufe examples it appean, iii| That &adioD8 baviiig on^ com- 
mon 
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SURD QUANTITIES- 

j^OOTS that caonot be exprefied in natural numbert^ 
are called furd roots ; and in fpecies, furd roots are ^uch as 
have, no effable expreffion> except by the radical QgA^'"^ 


/ 


or generally by ^ji 

When the AiMs are alike, (i. Vl when the radical figof are 
of the fame dimenfions,) and tKe quantities under the radical 
Sgps are alike ; then if fach furds are joined with rational 
^jVHUititiciji ; to. the fum or difl^rence of the rational qoantitiei 
70U are to join the furd quantity. 

Whiin the furds are unUke» or when the iiirds ace alike 
and the quantities under them unlike^ they cym on|if bo 
added or fiibtrafled by their figns. 

EXAMPLES. 

1. To2i/Mb add si/xl 2v^ 

/ V** 

a. To Bi/cx+z^ add —2^/^+2* M/^y/cx+i? 

3. To ^ht^cj-^bx add ^^hy/cy^-^bx aj^s/cy-^x 

'3 — 3 — 3 _ 

4. To ^/xz. add — 2Y/«f« \/x« 

5. To ^z.'^sjcx — x^ add ^^xz^ex^x^ Sv/^* — ^^ 

6. To %i\/x'^^y add — 3rfy^i?*^^ o 

7. To — 5'^Arjr add \/*y — 4\/^ 

8. To i+^y^jrz add Ih^-^y/zx a^^/zie 

9. To 

iRon deoominator are divided ivf fetting down the iMaierator of tbe dinted 
for a new numerator, and ^ ntunerator of the diviibr under the numerator 
of the dividend for a new denominator., ad. Wheaa feadioo it to be di. 
vided by an/ quantitj* it it the ftme thhig whether the numerator he divi* 
ded by it, or the denominator be BQiItiplied by it. 3d. When the two 
nunientort or the two denominatortf can be divided by fome common- 
quantity, that quantity may be thrown out of each and the quotientl nfed 
tiaillead of the nra^ion proposed. 
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10. To 5«+arf-<v/x2 add —2d+cy/zx S»v^ 


M. To 2\/V ^^ "— V^^y 


V»^ 


12. To r+V«*— 'J' *^^ V^*— 

•XJF 1 

u+V«*^^ 

13, To ty/S add. c^a/ 


i+<V*3 

14. To V^*+** *^^ V^*+*' 


*+V«««« 

15. To 3cz^zf2dd s/zy 


3*+v^»f 

16. To \/w add — y/«x 




17. To j^-^z^— x; add ^^«*- 


18. To ^Jb^^M add ^^ 


2*-#+v/« 

19. To U/xi add Jx/13 


*+vn 

ao. To 3\/r»dd ^s 


3+V5 

21. To \/«; add ^Jxy 


^/^^r^/*f 

aa. To *v^z*— ^ add cs/x^^zy 

v»*- 

•xy-^rcs/x* — s^ 

23. To i/si^—xy add ^z*— *f 

V'z'- 

-*?+>/*'-9 

SubiraSlm 

• 


I. From 3rV>y take V^ 


r 


2cy/xy Anfwir, 




3 ^ 


3. From av^G^^ takc^^^-V*x—^* 

4. From a-v/« take 2^/^ 

5. From 3i\/** 


3Y^i»— CI 


take c\/x*—c% '^d—c^x* 


6. From 5Zx/2uc— 5 take — xy/ax— S 

7. From y/cx--^* take — A\ /f»-W 

8. From -js/c^^f take 2y/c^—y^ 


6zy/ 


b+\\/cx-^ 
9, Fna 
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An/raertm 


9/From by/zy — d^ take ^z.y^d* k — ly/zy-^i'^ 

!o. From 2my/zx take n^zx ai»— /ty^z* 

3 « 3 — — a : — 

!i. From — 7\/2* — ^* take — S^/z^ — ^« ^z^ 


12. From 3y/^«— erf take by/c^ — cd 3— i-^^' — cJ 

13. From c-j-d^zy — x^ take d^zy — x* ^y/^y — ■** 

14. From 32: — 2y\/zas take 3y\/zx $z — sy\/^ 
I J. From 5r — ix^zx-^xy take myjzx — xy 


i6. From -^/sap take ^/ap^ , \/%jx — <^xy 

17. Frrz^x* — iatakci^Ac* — bz czy/x — ^z— i^^jf*— ^« 
iS. From cH-i^/z^^I^ take m^/x^^^F 


Multiplication. 

I ft. When the furdt are pure, and *of the fame kind, 
then multtpl^r the quantities under the radical fign together, 
attending to the mles of multiplication of Algebra, before 
delivered; and to the product prefix the common radical 
£^n. 

'2d. When a pure furd is to be multiplied by a rational 
quantity ; make the rational quantity a coefficient to the 
ford by joining it to the propoi'cd furd ; or if you bring the 
rational quantity under the radical fign, you mull firft involve 
it to the height of the index of the root, and then multiply 
it into the quantity under the root 

3d. To multiply like furds. having rational quantities 
uithont the radical fign for coefficients : mulriply the ration- 
al part by the rational part, and let tfte product be the co- 
riBcicnt to the proJuft of the furd muitiplied'by the furd, 

I. To multiply furd quantities by furd quantities of the 
fame kind. 

EXAMPLES. 


I. Multiply ^xy by y/^e-^y y/xy 

y/x—y 


VOL. II. K 2 Mulriply 


2. .Multiply y^jf-fz— y by \/^+y Anf. Jv/**+«x-t-2j*ai*jr* 


3- Multiply J^^ by ^ 


/ 


+* ^ W c—d 


>■ « * 


/2Z* — Zr* — 22X+Zr* 

V cz+cx — dz^-^x 


4.M«lt.plTy.3____byy 




5. Multiplf \/z—x by \/%~-x \/k* — 2XZ+Z* 

6. Multiply ^Thj \/*" V'*'= 

7. Multiply \/|z~|j» by \/Ja— |r 


8. Multiply y— — by^/— ^ ^/— 


r2 


From theft examples it appears, that any fijuare toot is 
fi|uared by caHing off the radical fign. 

H. To multiply furds by rational quantities* 

EXAMPLES. 

I. Multiply y'zx— ** by 2. An/. 2^zx — jc* 


or thus, \/4z* — 4>f* 

2. .Multiply. Y^av— *z by 3^ Anfwtr \/^c^zy — ^^xj 

3. Multiply ^^_ by - ^^ _ =^^^. 

4. Multiply ^iczr--dx by |z \^7^z^—^^si 

6. Multiply \/k — z by at+z v^*'*— -2ZJc*i— .^t* 

7* Multiply 
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^ ■ ■ ■ 3 _ 

7, Multiply A/tfjf—<</ by az Anfw. ^'iz^cx — Sz^^rf 

8. Multq,Iy y ^_- by |« ^ ^ 5.^.5, ' 
III. To multiply furds joined to rationai quantities. 


EXAMPLES, 


I. Multiply cy/x-^z by d^Jx-^z* 


** — xz 


;ifZ— z 


^j|/ftf. dc^x^-^^ 


a. Multiply a^v^ '^y 3-^;^ • 

^i^^. g^jf /— ... ■, 

_y s^+xn+dn-^m 

3. Multiply idy/z^^^x^y by ;rv^;r+jr 


4. Multiply 3 V-^Th '''^ V-^+J 

/ — »*—d* 

V »«»+z«+Ji»+ifi 

^ ^ tfi» /jr ■ — z-* + azp — •« 
.-^ dyW z^—d^-^zdp^* 

Divifion. 

I ft. If the quantities are of the fame kind; divide the 
quantities under the radical fign'i and to the quotient fubjoin 
the common radical fign. 

ad. When the furds are aliice, and multiplied by rational 
quantities \ divide the rational by the rational^ and let che 

N a quotient 
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quotient be a coeflicient lo the quotient of the furd dmded 
bj the furdy with the commoo radical fign. 

3d. To divide furds by rational quantities ; make the 
rational quantity a denominator to the propoied ford, placed 
as a numerator. But if the rational quantity be brought 
tinder the radical iign» firft involve it to the height of the 
index of the root» and then place it under the quantities 
under the radical fign, as a denominator, a^d let the radical 
iign afie^l them both. 

I. To divide furd quantities by like furd^* 

EXAMPLES. 

I. Divide \/hy by x/hy by )bzy ( \/% Anfw. 

bzy 


a. Divide v^i^^^-zx+atoc* ^2j>z Anfmer ^^ ^lx-^tx^ 

3. Divide y'z*— ;c* by -y/«— x \/«+* 

4. Diyidc V^— J by a^m^^ /— — 


V" 


5. Divide //fllli* by /^ /£z^:£=f:jl±!lL 
<• Divide y/x^-^y* by y/x-^y ^x^ — x^yrxy* 4*^ 


3 

3 


7. Divide \/z^*-r3**jr+3«jr*— ;r^ by \/ 

V^z*— aaur+jr' 

II. To divide furds joined to rational quantities by like 
furds joined to rational quantities. 

SXAIfPLBS. 


1. Divide cxx/cdx — b^x by x^cdr^^ Anf. c^k 

a. Divide hyy/cz — 4i by A^A Jy/^ 

3. Divide *j^— tf*-^**— ^ by x\/x^% Ans. b^-^cyj 


4. Divide «v/AV— «« , — zv/A^^^rr* 

ni. To 


^ 
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III. To divide fiirds by rational quantities. 

EXAMPLES. AnpuHTu 

1 . Divide \/cz—dz by 3 z=: ^cz—dz ^j^ __ 

3 . 

2. Divide ^bdz—bcz by zb /bdz—bc% 

3. Divide K/cz'—ci by r+rf /cz^—cd 

^ ^ ' ^ y/ c^+2 cd-^d^ 

4. Divide v/7a=l7 by 3;^ ^/ czr^b^ 

5. Divide /tl5 by ± ' /5!=5! 

6. Divide /il by f±f: = /_i!f^L_ 

31? Square Binomial or Refidual Jimilar Surd Roots. 

Rule. Take the fquare of each part and conneft them 
together with the fign + and a douUe produA of the partjs^ 
%vhich in a binomial muft have the fign -)-, and in a reli« 
dualj the fign ^ . 

_ EXAMPLES. " ArfHOin. ^ 

1. Square -v/x+^z ^zx+z+z^lHi 

2. Square ^z—^y z+y—x^^ 

3. Square i/z+x+A^z-^x 22+2^/2*— ;r* 

4. Square ^x rj? — \/x^^y 2x — Zy/x^-^y* 


5. Square -\/z+Ap-hi/+\/z— ^ 
(5, Square ^ X'^z-^-y^y/ x-^Zf^y 


ax— 22— 2v/jr*— 2Jf«+2' 


7. Sq«areyi±^+^ 
8. 


l±-*+ ,/fZl* x+v/J^rjr 


Square yilf^/fllf ^^-^^ 


i 

9. Square 
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9, Square /f±^+ /fH^ ^4. Z '*"^' 

4__V 4 a^y 4 

10. Square /f!±3^- /f!=3f 

V id V id 


37. V^ 9<»* 


II. Square /j:l±:f+ /''±f±f 
V a V 3 


5j>-f 5</--g / 2>'H-4a'.)'+2</'— au;* 
6 "•">/ 3 


"• ^"" /^^V-^ T-V . 


13. Square i+-v/4;— ^* 4^+V i6/«*— 4j* 


M- Square «— ^2^/*+z* 22;«+2^— V8^'^*+4z* 

15. Square *— ^/z*— ^/* a' — y 44/z* — ^4</* 

2 4 

16. Square x+-^^* — q^ -|- z« 


gg^ +p^'-q^ +\ /4gV^"^4g'g* •h4g>^ 

_ _ ^ _ 

17. Square \/t+\/3 io+2v^zi 

18. ijquare v^ii— ^^6 17— \/ 264 

19. Square a+-^7 ii+\/iiZ 

20. Square 7—^^11 

-^nf, 7+11 — i4v/ii=i8—l4v/i 1=18— -^2256. 

To Multiply a Binomial Surd by its correfponding 

I Reftdual. 

A binomial and its correfponding refiduai confifl. of the 
^ery fame parts \ but in a binomiai the parts are connefled 
with the fign +, and in the refidual tliey are conneded with 
the figQ —9 and when multiplied by fuch, fubtrait the fquaure 
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of the negative par^ of the refidua), from the fquare^oiia 
pofitive par., the remainder will be equal to thcprodiqft 
fought. 

To multiply a binomial by its correfponding refidual. 

EXAMPLES. 

I. Multiply v'z+^A by s/Z^^ls 


.a. Multiply v^*+* — \/x — b by ^;c+*— x/x— i. iJ 

3. Multiply \/z+« — b-^-^x^r-b by x/x-^- z — ^i— >y/«p— i 

4. Multiply ^/}cM^+v/^* +g</— J« by ^/x^-^d 
—s/x^+cd—d* d* 


5. Multiply z+v^J* — z* by z — /d*—y^ 3z***.rf*+z' 

V^ 3 3 

6. Multiply y/z^—bz-^-h by y/z^^^x—b z'^—bz—b^ 

7. Multiply 7+ /IF+d^ by ;f— /z«+i* 


a 

8. Multiply ^x^—cx+zbj ^/x^ +cx — z x^ +cx — z* 

2 a 4 

9. Muhiply v /</» +4j>+^^ by ^4^+4p^d d^ +4/>— <^^ 

4 4 i^ 

SIMPLE EQUATIONS. 

AN Equation is when two equal quantities, differently 
exprefled, are compared together by means of the fign = 
f>laced between them. 

ReduSlion of Equations y by Addition and SubtraSion. 

Rulf. When in a given equation, a quantity with a negsU 
tive fi^n is tranfpofed to the other fide of the equation, it 
mud there have a pofitive fign, and then it is added to both 
fides $ but when a quantity with a pofirive fign is tranfpofed^ 
It muftf on the contrary fide of the equation^ hav^ a nega- 

tive 
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%D, and then it is fubtraAed from both fida of the 


BXAMPLBS. 

• 

I. Giren x^-^^-^h reqaired x 

Answers it=i+^ 

2. a«— tf+^=«+2 required z 

s=zi»4-^^ — ^ 

}. %^ez=:d required z 

az=r^-rf 

4, 5Ap—H-i=:r+44r required «f 

ir=«+*-W 

5. z — 3-^=4 rcquiwi z 

«=:4/+*^-<" 

6. c-\'X b-^d required x 

«=*— c+J 

7. a— r-f-<'+»=«w+« required « 

2=rm4-r — d 

S. 3j^—i+r=rjii-f-2; required jr 

,=«+^-< 

9. 2s^r+^::=i»i— i»-f-3 required z 

«=«— ii+tf»— rf 


RediiSion of Equatiims^ by Muhiplicatkn. 

When in a given equation there are fraftions, the equa« 
tion is cleared of thoie fraOions, bj multiplying every term 
or numerator by every denominator except its own, for the 
terms of the equation^ ^and rejedling the denominators* 


BXAMPLES. 


1 . Given — — ^.j- j required x :=zic+U 

» 

2. — (-r=r» required z zmmn- 
m ' 


, —JzzLp required x *=/;^4-r+W 

«+rf_tf +</ required the terms wherein 
^* ""J 1 z is on one fide zc^tc — cd-^-bd 

x+i / — x required the terms wherein x is 

5* JiZr« ^ "T" on one fide 

Anf. cx-^-mx^-^nx^zim — nA— fi-f"**^*-^*^* 

& • — p-=r-— T. required the »'s on one fide 


7. "-^T^^ —7^ required the x\ &c, fx=:i* +<:i* 


8. r; 


\ 


^ 
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==:-^ 4-*^ required the ttz on one fide 
m n 

p. ■ — , :=:7-r- required thfc *^s on one fide 

to. ■ .—I =.: required the x*3 on one fide 

HI-"— /f m 

Redu^ion of Eqttationsy by Divijton. 

yfhta in any ^vcn equation^ any quantityi known or 
unknown, is in every term thereof ; then by dividing by that 
qaaotityi the equation will be reduced to more fimple terms. 
And when all the terms wherein the fame power of the 
unlcnown quantity is on the oiie fide of the equation^ thea 
by dividing both fides of the equation by the iingle or com- 
poundf the coefficient of ^he unknown quantity^ the fame 
unknown quantity will be cleared* 

SZIMPLBS. 

* 

I . cz^ ^zzxft + 9^ required M x'= r ^ 

a, — : -ii-it=rc-f-<r required z • jfn/, 2= 

iz^cz , rz+i * i ^ ^^ — ^* 

o. -fc-^-j— —J=: —-—. required t «— *:& — j — i 

^ V— rf d db — cd-^c* 


bz'\-d bz dz . - 

■■ ■. « — 1 3r— — -J — required z 

^m^d''4mc'\'dnc'''^*c 


TOt. II* • ^* ^** 


s. 


6. iip«-^*3s«+x then . g^^dlLil 

7. bx^-^dz^zzcz^+pz^+z^ then ^ ^^P+i+J 

9 


required ;r 

Redudion ^ Equations by Involuiim. 


When in a ^iven equation there are fords, tranfpoTc all 
the rational quantities from the furds, and raife both fijei 
i»f the equation to the height of the mdex of the root ; the 
equation then will be either intirdy cleared from fords, or 
reduced to more ftmple terms, i.e. fewer numbers of (iird 
4|uantities,) sind fo proceed till the equation is cleared of fiutb. 

EXAHPLBS. 

I. Given sJx-\'Cz=A required x^ 

x+dz=d* then jr=rf«— ^ by fubtfa£tion. 

i. ijish^c^ =fl* requured z. J^. «= — -1-* 

J. ^*— W— <— rf required x. a ' = , ■ 

4. %/»jr+i*-«-rf+^=i!l^ required «. 

% ZZZ '^ r-- — • r -" - - ■ - * 

X 

5. */3c!H-'\/jrf=^ required the 9f% on one €dc. 

({ 4/2^=:^— v^Mf required the ^s on one fide. 
* ^ A^ a»«W— «•<•— ««i*+atf««»+atf*«rf=r* 


1 ^ /«4^+a/ji^-^^^:^ rcQvuredjir 


8. y/c»^^Jhx-=e^i required die ^a on one fide. 

Cbaogt 
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Change the figns of the known qaantttyi when thej hap- 
pen to be all negatives, into pofitivet. 

9. GiTcn v^z+^+^/«—*=i required «. «= -—j*— 

10. -v^r-f-z+Y/^ — z required z 4«*^i:*— 4^^ 


11. \/^+^+\/* — c^zb-^ required x. 

12. ^/d+2z — a/^— az-H i=c required z. 

j/n/.z^= — : :^ ^ 

^3- \/x+b'^^x—i=\/cfc required x. ;c*&— ^-^ — 

3^ 


c* 


«•= 


14. jL^+y^=^ilz teqnired z. 

tj. / ' '^^ ~ ^ V**^ reqoured z. 

Redu^ion of Equations by Evolution. 

When the unknown quantity is in any power thereof, on 
one fide of the equation, by evolving according to the index 
of that power the unknown quantity will be cleared. 

EXAMPLES. 

CZ^'^^Z* 

1, Given 7 — — tf*= bJ required z. 


cz^-^-^-iz^—ic^zzibU .-. «:«— rfz«=;*«J-Hr* 


z* = — therefore z = / r— 


a. rx^-^^+*^==^w--rf* required X. /y=^/ 

3. — — i-sai^—z* required «• ^^^H—rr — ^-^^ 

4. /^-p^r=:jf-^tf ; «^3i '^=10921 jf=7299 required #• 

o a c. 


^N 


i 


lOO EQUATIONS. 

J. til— +;/=/ required y in the termt o£ the reft, and 
. alfo its ?s|lue in pumbersi when /==:I092» tf=3f and#=:3. 

6. i=J!?^ required a, if /=I092, j'=729, and ^=3. 

^11/. fl=y* — ^/#+/=3 

7. fSzf+tf^;, . ^=3, J=5, /=2, and x=:40i required a. 

Mr _/'+^ 

8. ^r =*; *=i3i required %. Anf. ?— ""T 7 

9. ba^u^-^zac ^ ^=:42> ^=28, required «. 


10. '— = #; ii=3, f=3, j>=729i required /• 

^«/; /=.2lZf = 1092 
f— I 

1 1 . ca+dz=:/d : c= 1 2, ^=48, /= 1 8, required «• 

12. i:*=te+z; i=8, required a. -i^ij/^ «=M-I=9« 

13. rf=/— 2/^; i/ = 32,/=i6 required r. 

14. 3=2^+1— r; ^=284, ^=25^ required a. 

^— ^+^ 
Anf.a— ■ -=154- 

2 

15. j--^tf--^==/H-^; i/=J,f=io,/==i,^=== 15, required A 

I(J. — = ^i 3=2, r=3, «/=S4> required at. 
fig p 

17. c* 


IQJIATtOMfl« ^ lot 

M. ^•+i/==/*+V^+^% 49zi6So, f=:t2, required tf. 


c^z^ 


iB.— j5-=i— «* I <i=4, <rE:5, ^=2624, required z. 




i^. aiiH"3«'+4v— /=; — i9t — cx^ ^=12, f=:5t /=io^ 
^c=5, requir^ «. 

?o. /z+c^^z:=/b; A=30, tf=:5oo,</=4,/=52, required 2. 

/3 — ^ 

f=i 50000, required z. 

12. de—e+fi'Jrge—h=zSe—2l^-'3fe—3gf—im^i *=*Af 
^asi'c* ^*» «=Jj ^=3000, iw=?i, required e. 

1/— 4-h4/+4«+3H-3»» 

^^TERMINATION OF UNKNOWN QUANTITIEgt 

Or^ the ReduSlion of two or more equations 

to a Jingle one^ 

OBSERVE which of all the unknown quantities is leaft 
involved, and let the value of that quantity be found in each 
equation by the rules already given, looking upon all the 
reft as known ; let the -values thus found be put equal to each 
other \ (for they are equal, becaufe they exprels the fame 
thing,) whence new equations will arife, out of which that 
quantity will be totally excluded ; with which new equations 
the operation muft be repeated, and the unknown quantities 
exterminated, one by one till at k|ft an fequatiop-is come to 
(Qntauniog only one unknown quantity. 


SOS BXTUMIKATTOIft* 

ExAiiPLB. Let the givea cqu^rions be x+y^i^, aad 
5Jf*t:3Jf^f o» to find ;» and jr* Now by tranfpofing j and 3jr 
we get «— 12— j^, and 5«ss50— jjPt from the laft of which 

equation jts ^ — ^* Now by equating tbefe two values of x 

we have ia—j=^ =^and therefore 60— s>=50— jjp from 

which jfcV=5 and at- u — lajr— 5=7. 

Or, let the values of the unknown quantity, which yott 
would firft exterminate, be found in that equation wherein 
it b the leaft involvedi confidering all the other quantities as 
known, and le^ this value and its powers be fubftituted for 
that quantity, and its refpeftivc powers in the other equa- 
tions, and with the new equations thus arifing, repeat the 
€>perations till you have onlf one unknown quantity and one 
iquation. 

ExAMPLe- Thus h being the firft equation (in the laft 
example) =12 — y then by fubftituting this value of at, in the 
fecond that is 60-— 5jr muft be wrote in the room of its 
equal ^xi whence will be had 6o*-5j+3^'^50 s from 
whence j^ V= 5> ^ before* 

Or, laftly, let the given equations be multiplied or 
divided by fuch numbers or quantities, whether known or 
qnknown, that the term wluch involves the higheft power of 
the unknown quantity to be exterminated, may be the fame 
io each equalioa» then by adding or fubtraAing the equatiaosy 
as occafion flull require, that term fliall vanifli, and new 
equations eoMnngef wherein the number of dimeafions (if not 
the number of unknown quantities) will be diminUhed. 

EzAMPLX. By multiplytng the firft equation by 5, we fliall 
have 5«+S7=^» fr^>° whence fubtraAing the fecondequa^ 
Hon, vis* $x^Vfs^$o there remains ay =10, whence ^=5 
and M by dbe fim or ibcond equation will be 7 ftillthe fame at 

ti mfnmm 

Deiotc* 

N0U. The firft of tiMfe three ways is the moft commoni j 
nfed, but the laft of them is, for the general part, the snoft 
eafy and expedittOQt in praAice. 

^ -. ItXAMPUSS. 

<« ST^K'^i^^ A^-^SJszS^ ^^^^"^ the valoe of « and 
y^ * ^^ A^ioandj^y. 

2. Let 


ARITHMETICAL VROGRVStlOir. lO$ 


2: Let jir— 3jtei5oa«d lo«+i5jt2825> ^patmMo^yt 

A^. *=45 and ^=25. 

3. Let -+ Jl+--6a. -+ 4+ --=47 «nd - 
^ « 3*4 3 A 5 4 

+ -^ ^ =3** «»«>« xtymdzf 

Anf. ;r=:a4, j=:Co and«::::ilo. 

4. Let— + -1= i5» — + — = 9» qwcc * an<* J^ 

Anf. ict=l4 and jta4S- 

5. !l±L^*—%,=^3:^^^^ «Ki 4-«=-i 

5 3 4 'a 4 

rJ-8, qucrc * and 7^ Anf. 2?=6o and jtr4^ 

6. 7+ioo=:a*+aa, jF+ioo=ax+aa, and «+iocte3* 
+3^5 required, «p, and x. -i/j/I »+9tt» Jte45TT> 

and «!=s63tV 

7. IT— tea, and«]r +5X — 6jf^iao; to extenninate «• 

8. Let x+juj/f and **— ^«=rf; required x and /. 

-rfiw. Jr=wJ — ttia J=s — 

zr a/ 

■^ 234 345 4 

+JL+.S=38 $ required x, j^ and «. -Afi. Xsr34i Jtetf* 

5 ^ 
aade^eiao* 

ARITHMETICAL PROGRISSIOH. 

WHEN a rank orferies of terms inami&bf acomnum 
difference, fuch ferica are faid to be in Arithmetical pro- 
greflion. 

nxamplit 5» «» tt, I4» J7# &c. i»here 3 ia the com- 
mon difference: hi ferfcs as a,-«+r, a+a^, fl+3^f «c. 
where # is the common difference* 

la 


104 A&ITHMITICAL PAOGlAE68IOir« 

In fuch t feries kt a tepnSoot the 


a tepttktm tne Firft or laAiem^ 

y .— ......I*, L^ or greateflU 

i ' Common diflfcrente* 

u ■■ Number of terms. 

/ ■ Namberof theieriek 

Prop. 1. In any Arithmetical ferieti the fom of the 
extremes multiplied by the number of terms is equal to doo|iic 

the fom of the tern^s, u e. fl+jXn^ax or na-^mjz^Zi. 


Demmfiratiau. a 

+ } 

.= a-\-j 

«+* 


= <»- 

hr 

«+a* 

^ JP— 2* 

_. a- 

h? 

a+3< 

+ ;— 3' 

sz o- 

h7 

«'|~4' 

+ 7— 4« 

= •+} 

*--$€ 

+ y^s* 

= -»+J 

&C 

&c. 

&c 


«!+;;« J?; AD. 

Pr^. II. In any Arithmedcal feries the laft or greateft 
term is equal to the firft term added to the number of terms 
kfs by one» multiidied by the common difference, it is/==0 

This is evident by viewii^ 


+«— iX<=: ory=tf+i 

any feries in (pecies, for any term being taken for the laft, it 
confifts of the firft term together with the number of terms 
lefs by one, multiplied by the common difference. Now any 
three of the foregoing 5 parts, viz. «, j, #, n, /, being given, 
the reft may be found by the two theorems deduced from 
thefe propofitions, viz. »ii-f-i7^=2/ and yi=:tf-|-iff — «> which 
ihall be the bufinefs of the following twenty queftions : 

13* n» ^U aj* 29, 33, 37, 41, 45» 49» ^c. 
«=S» J=49i '=4» i»=ia, ^=324 


5> 9» 


^«5/?. 


I 
2 

3 
4 

S 

6 

7 
8 

9 
10 


Given 


«» 

#, If, 

«f 


»» 

«» 


^ 

«» 


^ 

4»» 


u 

<»» 


u 

^Ij'* 

h 

«f 

J'* 

-ff 


Required 


tf , If, /, 
a, n, /, 


J* 

IT. 
/• 
If. 

^« 


II. 


ARITHMETICAL PKOGRESSIOK. 


S5 


^tufl* II Given II Oj n^ y Required x 

12 ■ 12 a} ny y ^— - g 

13 13 e, ft, y — — . / 

14 14 ^» »> y ' ' a 

15 15 e, fi, / y 

16 — i6 y, «r, 4" > 

17 — — 17 y, n, s ^ < 

18 ■ 18 /, J?, e ' " ^ 

19 19 y, e, s ■ n 

20 — — 20 e, fff s ^ a 

1. Given <i=5, ^=^4, «=i2, required j^? 

Solution, By Prop. U. i»=a+«^'— ^==49> fl=5f »/=:48 
tf +w=53, therefore fl+w=:53— *s=4=49. -'^ 

2. Given 0=5> ^:=4» ii^l^i required/? 

By Prop. II. 2/=«fl+^J^ W* 7=^ { " W '^ «y^2/— «tf 


2/« — «/j 2s—na , ^ , , 

«=: z^a-t^f^^ a/— «fl=:«/i4-^** — ffe 

n n 

3. Given jacy, <=4> /=: 3 24, required «? 

Irf/y/I By a due procefs of Prop. I. & If. the fquare com- 

Dieted, &c. ,- ^-'^^W8^+^'+4^-~4'^ -„ 

2e 

4. Given 0=59 /=4> J^=49 required n ? 

jfxrx. By Prop. II. & I. and due reduAioni and feeing that 

11= =12 it therefore follows that j:=324. 

a-^ry 

5. Given a=5i ^=49 /=324 required « ? 

Anf. By Prop. II. due reduAion^ th^ f<q[uare completed, 
^. iy=ia. 

6. Given 0=5, ^=4, x=324, required y? 

Anf, By Prop. I. & II. due equality, proper redu^on^ 
the fquare completed, &c.y-f'49* 

7. Given (i^^s* J'=4P» -frrSM* required n i 
Afff. By Prop. I. «=-H- = 1 2 as required. 

8* r. iven 0=59 y =^4pi /=3 241 required # i 

VOL. II. P ^i^. 


Io5 ARITHMETICAL PROGRE8SIOK. 

Anf. Prop. I. iy«+^Jf=2^ confequently isr:..^ and by 
Prop. IL j=:a+ff#"—« hence ^=-^ ,„ ■ ^-4 


9. Given 0^=59 ff=i2} i=3Mi required^ ? 
Anf. By Prop|. ifa+«j^=:2/ Prop. II. j^zra+iw — #aBd 

— ' — /».^ifii— # hence we find - — 

=4. 

to. GiTcn 'I ff^i2 > Requirtdjr? 


(.'=324 > 


><»5/: By Prop. I.j»= — - — =45 

If ' 

1 1. Given 'j 11=12 > Required/? 

^/j/C /=— j-^=:324 ly Prop. I- 
I a. Given ^=5^ ^=-i2# J^=^49> refquired^? 

Am* ^=tZ?z=4 by Prop. II. 
»— I 

13. Given ^^=4, 11=: i a, >=::49> required /? 

^(1/. By Prop. L and 11. i-^JSZL — 1I!Lzzix%a 

14. Given ^=41 11=1 at y=49,''required a ? 

-<*/j^ By Prop. II. «=;:j?^-«/+r=5. 

15. Given '=4» »=I2, j'=324, required jf? 

jj«/; By Prop. I. & II. ;== — ! =49. 

|6. Given y=:499 if=i2» /=324i required a? 

Am. By Prop. I. fl=r2f!r2=r 

17. Given J':^49> nzzii^ ^=324* required < ? 

An/. By Prop. I. & IL ^sriSJU^f =4 

18. Given /=324, ]y=49» «=4» requwcd « ? 


G£dM£TB.ICAL ^ROGtlBSSION. 10/ 

Anfi Bj Prop* I. & II. due ReduAion, the fqaare com- 

19. Given ;^=4^, '— 4i '=32i4> ^c^uircd «i 
^«/: B y PrV I. & II, due Rcduflion, &c. fcc. 

^_ r+2jr+ v^8 je+^» +4J?' 4-4^J^ _ , ;^ r 

ao. Given /=4, 11=1 2| ri?324, required ^ ? 

jfl^/. fl^ J =C 

2/1 - 

a I. Thefirft term of an increafing Arithmetical ferie$ \i 
3, the common difference 2, and the number of terms 20 f 
required the fum of the feries ? jins. 440. 

22. The firft term of a decreafing Arithmetical feries is loo^ 
the common difference 31 and the number of terms 34} 
required the (iim of the feries ? Am. 17 1 7. 

aj. Required the fum of the natural numbers^ 1,2, 3^ 
4> 5» 6> &c. continued to 1000 terms ? ^/i/I 500500. 

34. Required the fum of the odd numbers, i» 3» 5) 7f 9» 
&c* continued tQ 10 1 terms. jinf, io2oi. 

Nati. The fum of any number CnJ of the Arithmetical 
feries of odd numbers, i| 3, 5» 7, 9, &c. is equal to the 
fquare (n^ ) of that number, that if l, 3, 5, 7> 9, &c. be 
the numbers, then will i>2^,3^, 4^, 5^, &c. be the fumsof 
i> 2» 3f &c. terms, for o+i> or the fum of i term=i^ or i, 
1+3, or the fum of two terms=r^* or 4 i 4+5 or the fum 
of 3 terms==3* or 9, Sec. 

Whence it is plain, that ler » be any number whateveri 
the fum of n terms will be n^." 

GEOMETRICAL PROGRESSION; 

> 
WHEN a rank or feries increafes by a common multiplier^ 

or decreafes by a divifory fuch a feries is faid to be a feries 

4r oi* in continued proportion. Geometrical. Example in 

numbers 3, 12, 48, 192, 768, 3072, 122881 &c. in fpe- 

cies a, ae^^ a^', ae^^ae^fOe^^ ae^^ Sec. In the Numerical 

fcricsj 4 is the comnion ratio, being the common multiplier 

p 2 increafing, 


loS CEOMETRlCAt t'ROGRESSIOV. 

incrcafing, and the common diviror decreafing. to fpecles^ 
€ is the common ratio. 

ra reprcfcnt the Firftorleaft term. 

r L NJ' ■ Laft or grcatcft term. 

In any fuch y n^^^^ ^«*: 

n ' ^ <^ ■ iJommon ratio* 

icncsiet \ Sum of the fcrics. 

(. n — — — Number of terms. 

Pr&pofition* 

In any geometrical feries continued, the difference of the 
extremes divided by the common ratio lefs by one, is equal 
to the fum of all the (eries, except the laft term, and confe- 
quently if the laft or greateft term be added to die quotient^ 

It will be equal to the fum of the feries, i. /. ZlZf -f-jz^/ 

Demonflration. 
Suppofe yz=.ae^ 

or'— «^ 


ae''* 

— « 

agim 

-tff'* 

ae^- 

— fl 

ae"^- 

— tff * 

a*- 

-fl 

ae^m 

mmOe^ 

ae^^ 

• 

ae^' 

^ae^ 

oi^' 

^^fl ^ 

ae^* 

— ^M* 

jr*- 

— fl 

«»- 

^e 

• • 

•a 


— y.-.-^— -+y=/ ^E.D. 


Now tny two of the five qotntitlei, viz. «, y^ r, x, 
and m^ being given, the other three can be fbond, 
which affords a- greic variety s but we are circmnfcribod 
in our Appendix, and therefore the following probkma 
only are propofed, aa betig the mod nfefuL 


i« Givca 


I f 

I 


I. 'Given ii=:.5, ^=4, ^=27305 required jr? 

^«/. J^T!. +,==/ hence ;==:!f-i±f=rao4» 


-a. Given ^=5, ^j>=:20480| ^=4, required / ? 

Hcncc4=2l!^=2730f 

3. Oiven iissj, 3^^^20480, /fifc27305 required «? 

Hence ^:a=i — *fc=4 


4* Givto jp=2048o9 /=a7305, /=4, required a ? 

Solution at large, ^Zf.4-«=/ this equation lamed out of 

^— I 
fr a ft i ons , we get /— ^+fy— ^=if— / or rf — ^/#+/2=a henct 

ii=9^/f+/=5, as was required. 

QUADRATIC feQUATlONS. 

WHEN after an Equation is reduced, the exponents of the 
Inown quantity arenas 2 to 1, (uch equations ttt called 
Quadratic ; and by fome adfefted «i«Bdratics : nd ftnr thtir 
folution the rule is, 

RuU. Add to each fide of the equation the fquare of half 
theco-'efficietit of the loweft power of the unknown quantity^ 
and then by extraAing the fquare root of both fides of tne 
equation. It will be reduced to a fimple one, and the un« 
known quantity may be cleared as before. . 

Note. That before you complete the fquare, the equation 
muft be fo ordered, that the faigbeft power of the un« 
known quantity muft have a pofitive fign, and unity for a 
co-efficient. 

EXAMPLES. 

X* +2*Af+**=^* + J* the fquare coinpteted. 


jf-f-fery/ra -f-^^ by extracting the fquare root. 

And ;r=:^r^-f 3*-— ^ by Cranfpofition ; the anfwer ^ 
quired. 


ft. x' +f xr=**f required x f J<f=iv/** i^* — 5^- 

3. x*—-3«=iW, required X ? * z=:-ic+\/td+^*. 

4. «* 


tic QUADRATIC EQUATIONS. 

Jbfmtru 

4. «♦+«»=*•, required z ? «=v^i^+\/**+i^* 

5. s«— 122^^45, required % f «=i6+\/45+36* 


tf. X*— rtr+2Jir--rf»+2^J, required*^ xz=fii\/ 2d^ -i-c* ^ 
7. **«"r-tfx+ite:^% required x ^ 

t* »•— ai^sJ'f required «? 2'=:rf+^z*4-rf. 


9. z^*»Jz^hc^ required z ? 2=ii+\/^^+7^** 


10. **+S4ir--4S required <»? *=— JJ+v/*»+*^*. 


XI. z'^-I^Zs^iy required zf ^biJ^+V^^^/^^V* 

12. 2^2>-a*s(ij required z/ z^Hiv/— tt+tf*« 

13; x*+4*«=3«', required «f z=2i+v^a/+ J^« . 

14. z^-^^z^cdf required z .^ «= j^+\A5+|5^: 

IS- **+i^*=**, required*? *=— 't'i+\/*V+^5«. 

i6. **-— icMf=2i, required*/ *f=5+\/4^ 
17. «*+2te+arz=r*— 2*, required z? 


18. z^— 2inz — 2i9z=ia^ — 2mn, required z? 

19. X*— «ir+<&c:W*j put 2/i=— ^+rf, .% jf— 4:«+y/«* +fli* 

20. «*+3*«— 2ife:^</; put 2if— 3* — id. 


^l. **— |c*f— i;^x==**, required 9e? 

22. *•— ^iir+^x— i/ac=:i»*} put 2»=-^+tf^— rf, 

24. z* 


QJJABRATIC SQ.UATIQK8*. 


ni 


<4..«*-l^=i!, required z? ^2=Zf±V^±^ 

aj. z«+ 2ff=^ required % ? Anf. s^t±2^£f+^ 

' ' '■■ c . 

20« * + =»'i put 211= ^. 


.-. *=+>»+^««+— 


27 *f«a. 3'''*-l^*±*fi_*»" ™.»3f^~^±*^_,. 

27. «r -| n: — — ;^ — f put - s= 2a» 

y ? f 


.«. * = +« 


t«+^ 


im 


23z i»» 
as. »'— ^^p^, required 2 ? 


?9' ** ^»-j- ^-^ » required * ^ 


^^.=fv:£!z±!i!:f: 


, tdx+iix b* eJ+bd ** 

icdx^iUx id-^ icd+iid 


and4i=s 


r^t— rf 




—c+d i+n 

" I and 10^= * f 


33- 




3^ ^^^hT-fJi'' ^'h7=^ •••'=-7±V^-» 

ad 
36. J^i^as" ^ -^ ,•. px* — fbx — mnx^-hmnzzcdXf and 


Jr*— . : ^;r=:— • \ ont 2«=:' 1^ \ 



iw -u - > .-. ir=r#i+^/i^ — f»; Or if the value of Jf is 

to be exhibited in forms of the original given quanti- 
tieSy without taking the advantage of this coiumodious 
method of fubilitution^ then we have the following 
ezpreffioni viz. 

37 i— 

* From a doc tonfida^ioD of the forcfoiiig ^eftions it appears that all 
Quad^tk equatioDf , wben tlif figa of die lower power of the unknowB 
^uaoiky M negativey admit of two folotions, for the fquare root of any 
quantity may be either -^ or <» : that the fquare root of «* it -^n or *«/ 

for -^ X -H* ^ — ^ X — *> ^^ c*^ ^v^ ^ ^1 ^' ^^ fquare root of 
^-<# or V — «* if imagioary or impp(|ib)e. 

ZsAMfLi. ift, I«t«s4^«=r^. iDd, Let tfl'—am-zzih. Laftly, let 
m < i» as— A . So in the firft form x^^wt^h where k^|-^« it found 
5=^/H-i«* the root may be either -|VH"i«*"°'' — -^/H^* ^O^e cither 
flf them being multiplied by itfelf wi]} produce ^-Ja^; and thit ambiguity 
it ctprefledby writing (he uneartaio Jfign oft. before v^HP^^ thut 


Jo thi t form wher e «=i\/H-i«*— i«» the firft value of ir, iris. 
«C3+V^— i** — 3«i i« alwayt a£Snnativ« j for fincc |«*-H MgwuW than 
£tf9, the greater fquare muft neceflarily have the greater root ; therefore 
^^-|-^0'* will alw ayt be greater than »J^a*^ or iu eqoal ?a; and confe- 
qfoently -f-^A+J«*— j^ will always be affirmatire. 

The 


^ 


QUADRATIC ECJUATIONS. HJ 

57. ^y^z=i^yi iz^ii, b^i2o, required j^ i* 

' c 

38. d^bx=z--\ i=:ao, ^=252, ur=i76, required*/ 


^/y. y=: -=-i^^ —7, or I|. 

^^' f a— 2fz-|>,2a" = g » ^=iiOo, rf=:8, *=:i8, required z ? 

40. 2«*=2/+«^— »«// f=:2, Ji:245, required «/ 


•4+2^ ^ 

put -^-.^w^QO* then A— Jf = — , 

YOL. It. <^ 42. JH^ 

The fecond value, vie, x-^ — i\/^4"i^* — a**' ''^^^ always he negative, 
Vccaufeit is compofed of two negative teroi^. Therefore, when x'^^vrzi 
we fliall have ynz-t -y ^-ha^^ — jg for the affirmative value of », and 
KZ^"-^*/!*^^ — ja for the negative value of ac. 

In the fecond form where «= +^/i-J-jfl«-|-ifl the fir ft value^j vis, 
•cs4*\/M"i*'H"i* ** always affirmative, fince it is compofed of tw* 
Affirmative terms. 

The fecond value, viz* x:^— ^^M-^^^+t* will always be' negative; 

forfince *-f*j4i* is greater than J^a, -v/^+i»* '^•ll be greater than v^^« 

•t itle^lHial 4^tf/ and coofequently — ^^'^-^^a «-|-Aa is alwaya a negative 
4|tiihritf. 

Therefore when««— tf*rr**we ffi all have x 1=-^ x/^-f^a '-'4- : a for th< 
affirmative value of jf, and xz±— ^^-|-^tf2-j-_tf ior the negative value of 
« ; fo that in both the firft and fecond forms the unknown quantity h»»' 
^ways two values, one of which i» pofitive and thc'oJicr negative. 

I» 


114 ^ADRATIC EQUATIONS, 


42. j>— ii = ^i^; te:l4, fc=8o, c^^6. d=fi, b^lZ^^ 

g:=z26, qacrcj. . hy* — aby'^hJy-\'a6d=^gyt 

ah — bd'^g ahd ah+U+cg 


abd 


and m c: — ••• ^jsw+y/w*— iw^ao»..or *iy. 

d 'b ^ 
43- ~ + "^4-r=^ • *=40t </=90, /=i, c^Ait qucre z .' 



reduced, «* + z=-^; put ^ =2 n,- 

df 


and — =z«r, .*. «=+\/«*+«"+''=3» of iV* 
44. X* — 24Wf*^, quere x ? complete the fquare, and jt^-— 


afljr*+fl*z=4+ii«, root^*— teY^*+4iS and x\ 


ARITHMETICAL 


In the third form, where nzz ±^J«« — H^i'* ^^ ▼aloes of « will he 
pofitWe; fuppofiifg ia< it greater than h^ for the fir ft value» vis. «=: 
-|-i^ia^-*^4~7' ^'U then he affirmative, being compofed of two affirmative 
Ccrmf. 

The fecood value of », viz. j>f =—\ /j<^~^4-f» is affirmati ve ; for fiace 
Xa'^ if greater than ^*— X, i^ia^ or \ai% greater than ^|tf— ^» «od 


confequently — \/i^ ^ 1 i* ^'^l always he an affirmativ e quantity. 

Therefore when »^ — g jcaa— ^ we Ihall have icr-f-v^^a^^-^j*, and 
«lfo rzr — $J\a^''l \ ^a for theaffirmatiTe value of «. 

But in this third form, if 6 be greater than |«3, the folution of th« 

proposed queftion will be impoffible ; for fince the fquare of any quantity 

(whether that quantity be affirmative or negatite) is always affirmative, the 

lifbare root of a negative quantity is impoffible, and cannot be affigned. 
But if i be greater than ^«*, — i is a negative quantity ; and therefore 

^i* — ^i«jmpoffible or imaginary ; confcquently in that cafe » ^ 

^a ±^^«^— -^ it always impoffible, or iaaagioary. 
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ARITHMETICAL QUESTIONS, 

To be fohed Algebraically. 

Suppofe xz=: the greater of two unknown numberst 
9nd jr= the leR Alfo let 2a^=z their .fumii 23= their 
diffisrence, 2/= the Ainn of their fquares, J:= the difference 
of their fquares, ^= the product, and jc=. the quotient of the 
greater divided by the lefs. Then by having any two of th< 
fix quantities, a^ b, /, d,pf and q^ given, the unknown quan- 
tities, X and y, and the other four can be found \ which 
affordsa variety of 15 different problems ; and their folutions 
are below exhibited. The ingenious Mr. Ward, in his Young 
Mathematician's Guide, folves thofe 15 qdeftlons, buc not 
indeed in the moft elegant manner. 

Suppofe r^/j^S, 2^=2, 2i=34, 2^=16, P'=^iS» s^nd 


« — 5 

7—3 


i|. 


- Given Hence 
1 1 & ^ I fx=«+^ iiyz=a^^ therefore ;c=5 & jr=3 


4 

S 


7 
S 

9 

10 
II 


a &/ 

aScp 
aScq 

i 8cs 

iScd 




D. 


s 

cr 

o 


jfizifl+Y^/— J* andj^=a — ^^\/. 


2a 2a 


.-. x=5 andjp=3 
.•. x=:5'and j!=:3 


+\/a*-^&j^=i 


.='ifi &^= 


2a 


y+I 


9+^ 


.-. flr=5, and y=3 


12 


o 

c 

•A 

■G 


s8cd 

J Sep 

s8cg 


3 


.'. ^=5 and ^=3 

x=zb+ — & y= — ^— i .•. #?=.c and y=3 
2b ^ 2b ^ ^ 

— ^^ &;f=-L« .•. x=:5 andj^=3 


q—l 


x=y/s'^d & y:=iy/i—d .'. x=5 and^=3 

.•.x=5 andj^=3 
^a 13 rf&/ 


r 
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u6 
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«3 


M 


«5 


d&p 


d8tq 


p&q 




*= 


."• Jf =5 and yzzis 


^V fl*— I V a* — I 




Having fpund x and jr^ the other fotir quantities are eafilj 
determined } but it may fometimes be neceflary to find thofe 
^ur quantities in terms of the two given ones. Thus, ia 
Example i, where ^Tzru-f^ and ji=d — 6 5 then i=ii*+^*, 

J=2ab \ pzza* — b* j and qzzfSI— and fo rf the reft. 

<?— »p 

N. B. Thefe 15 problems contain a valuable variety of 

j^ritbmetical enquiry ; in hlk^ their folutioiis compofe a 

whole fyftcm of Arithmetic, and we prefume that the re^er 

will find that the above method u the befl that poffibly can 

be mvented. 

Seltttiou of Problems ^ 

1 . What two numbers are thoTe wbofe difierence is 2^ 
nd whofe fum is 160 ? ^Afff 90 and 70. 

2. What two numbers awe thofe whofe di&rence is 141 
and the quotient of the greater divided by the lefs, is 3 ? 

^fif. Greater number 21 « and 7 the Jefier 

3. There are two numbers whofe fum is 35, and the 
greater is to the lefs 91s 5^ 10 37, quere the numbers .^ 

' ^nf. 22 and 13^ 

So/uiion* 


*i=35> ^5** ^3?^ 


Put Jf= 

z 


=io \ Number fought* 


c 


t^ 
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— 13 

66 II 


22 
286 


Pro;/; il3-7,i 


•=lii 


Therefore— =*—*, i^ =*r—v>f, ^flp+^* = *r, =-— -=^:j, 

23c^— x=:* — -J— - = -T-7-=i3. 

4. Find two numbers whofe difference is 30^ and their 
ratio as 7I to 37^ Anf. ^^ and 28. 

5. Find two numbers whofe produd is 550/ and whofe 
ratio is 6\ to 6;. Anf. 25 and 22. 

6. Find two numbers whofe ratio is as 3I to i, and the 
film of whofe fquares is 964. Anf. 30 and 8. 

7. What number i^ that whofe third part, added to its 
fourth will make 21 ? Anf. 36. 

8. What number is that whofe third part exceeds is fourth 

by 4 ? N -^^Z"- 48. 

9. What number is that whofe fifth part left 4, is equal to 

its half lefs 25 ? Anf. 70. 

10. Find two oumbera whofe ratio is ii^ to 3 and the 
difljerence of whofe iquare is 836. Anf, 30 and 8. 

\i. Fiud two numbers the difference of whofe cube^ is 
16881 1 2, and whofe ratio is as 29 to 15. Anf, 58 and 30. 

12* A. aiked B. to lend him 20/.> B. anfwered he had 
not then i'o muchi but if he bad as much more, half 
as much» and 2? (hillmgs, he would have juft 20/., how 
much money had B ? Anf 7/* 

13. Find a number which beiag added to itfelf, and 
multiplied by itfelf, the fum and product ihalL be equal, 

Anjf. 2. 

14. Find a number whofe fquare root is three times greater 

than its cube root. Anf 3)^ =z729, 

15. A perfon went to anale-houfe and borrowed as much 
money at he carried in, and out of the fum he fpent 6d. and 
C^ricd the remainder to a fecond houfe, where he borrowed 


1 
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as much money as he carried in, and out of the fum he Fpent 
6/f . and went with the remainder to a. third houfe, where 
he borrowed as much as he carried in, and out of the fum 
he fpent 6d. and then he had nothing left : how much ' 
noDney did he carry to the firft houfe ? jinf. ^^d. 

16. What two numbers are thofe whofe difference is 8 and 
the difference of their fquares is 208 i AnJ. 1 7 and 9. 

17. Find two numbers, the produA whereof is laS, and 
the triple of the greater divided by the leiTer is 4. 

Anf. I a and 9/ 

18. What two numbers are thofe whofe fum is 609 and 
the greater to the lefTer as 9 to 3 ? Anf. 45 and 15. 

19. Find two numbers, to whofe fum if you add 8, the 
whole will be double the greater, and if you fubtra€t 4.5 
from their difference the remainder will be half the lalK 

• Anf, 15 aiid 7. 
2a A. alone can build an houfe in 21 days, B. in sS 
days ; in what time may both together build it ? 

Anf. 12 days. 

21. A man and his wife together can drink a veflelof beer 
in 15 days, theifiian alone can drink it in 24 days| in what 
time will the woman alone drink it ? Anf, 40 days. 

22. There are 480 fquare feet to be put into an oblong 
form, whofe length and breadth together make 52 : how 
many feet in each fide i Anf 40 length aiid 12 breadth* 

23. The continual produA of four numbers in arithmetical 
progreffion is 94;, and the common difference 2 : what are 
thofe numbers ?* Anf 3, 5f 7f and 9. 

24* To find a number which being multiplied by 3, fub- 
tradting 5 from the produft, and the remainder divided by 
2, if the number fought be added to the quotient, that fiim 
may be 40^ Anf 17. 

25. Find a number which being multiplied by i2> and 48 
added to the produ£l, as much may be produced, as if the 
fame number fought were multiplied by 1 8. Anf 8. 

26. If to my months you (bouM add half this fum. 
And one eighth more, and then (lv>uld fubtraA 0De» 
The refidue would fuch a number, be 

As twenty-one, being fquared, affbredly? 

Anf 22 years 8 months. 

27. To 

* This ioTolves a double quadratic, the folution whereof is Ihewa in tht 
kft example of quadratics. 
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0.7* To find a number, to which if its doubre^ triple^ and 
quidruple be added, the fquare of the iame number may bt 
produced. Anf* lo. 

38. To divide the number 16 into two parts, fo that the 
(quare of the greater part may exceed the fquare of the lefler 
by 29. Ans. 7 and 9. 

29, A general difpofing of his army into a fquare battle^ 
finds that he has 284 foldiers over and above, but increafing 
each fide with one foldier, he wants 25 to fill up the fquare^ 
how many foldiers had he ? Am. 24000. 

30. To find the fide of a^ fquare, whofe area is to the fum 
of the fides as 45 to 12. Anf. 15. 

3i» To find the fide of a cube, whofe furfoce is to the fo- 
lidity in a given ratio as 6 to 1 1. Anf. i z* 

32. Three numbers in geometrical progreflioh, are requir* 
ed, fo that the difierence of the firft and iecond may be 6^ 
and of the fecondand third 15. Anf. 4, lO, and 25. 

33. To find a number, from the cube of which you fub- 
tra£t 19, and multiply the remainder by that cube, the pro- 
duct (hall be 2 1 6. Ans. +3 or --2* 

34. Sixty thoufand brave foldiers m battle there were. 
Placed on a vaft plain, and in form a long fquare ; 
Now how many acres of ground did they ftand on, 
At two yards and three-quarters between man and man $ 
And how many in ranie file will there be. 

When their breadth to their length is as two is to three ? 

Ans. 30P in rank, file 200; and 920. 3r. 35.2 /^r. Englifli 
meafure, the ground they (lood on. 

35. Old John, who had in credit liv'd, 
Tho* now reduc'd a fum receiv'd ; 
This luck7 hit's no fooner found. 

Than dam'rous duns came fwarming round. 
To th' landlord — baker — many more, 
John paid in all, ^pounds ninety- four. 
Half what remainedo^a friend he lent ;— 
On Joan and Yelf, one fifth he fpent ; 
And when of all thefe fums bereft. 
One tenth o'th' fum receiv'd had left. 

Now 
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No\r iheir your il:ill^ yt learned youths. 
Aid by your iMM:k the fum produce ? 

-rf^ r4T/i 

36. A perfon being aflccd the hour of the day, anfweredy 
it ts between 5 aind 6, and both the minute hand and hour 
band are together : required the hour' of tbe day ? 

Aftf, 27t\ minutes paft 5. 

^f» A general who had fought a battle, upon reviewing 
bsaarmy (whoTe foot was thrice the number of his horfe) 
fiMds (hat before the battle t^-^i 20 of his foot had deferred, 
aad of his horfe ^^^ 1 20, befides | of his army was (enr into 
g^ifbn (reckoning the fick and wounded) and | of his army 
rcmained^tbe reft who were wanting,being either (Iain or taken 
prilbners : now if you add 3000 to the mimber of {Iain, ibm 
lupi will be =:half the foot he had at the beginning ; what 
trerc the number of each ? jlnf, loooo Ikorfe and 30000 
foot, 

' 38. To divide' 100 twice into 2 parts, fo that the major. 
part iof the firft divifion, may be triple the minor part of the 
feowd divifion, and the major part of the fecond may be 
double- the minor part of the firft ? Att/l 60, 40, and 20, 80^ 

3$^ Divide 30 bfrioc into two parts, fo that the major part 
of tbe fii!ft diviiion with the minor part of fecond may be 33, 
and the fum of the minor parts fubtraAed from the fum of 
the major leaves 1 4 remahiimgk An/. 20 and 10, alfo 17 
and 13. 

40. A man, his wife, and his fon's age make 96 years, €0 
that the huft)and's and fon's years together make the wife's 
+ 15 ; but the wife's and. the fOn's make the hufband -f-2 5 
what was the age of each ? An/. huft)and 47, wife's 40^-^ 
and fon's 8?. 

41. Three merchants from different fiairs m^ct together at 
an inn, where they reckon up their gains, and find ihem the 
fum of 780I.; if you add the gains of the firft and fecond, 
and fubtraA tbegain of the third from -the fum, there re* 
mains the gain of the firft -I-28I., but if you add the gain of 
the fecond and third, and from the fum fubtraA the gain of 
the firft, there remains the gain of the third — 43I. what 
was the gain of each. Ahs. the gain of the firft 3 16I. of the 
fecond 27 3K and third 191I. 

42. l*hrcc 
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41. Three peifons, A. B. C. owe a fum of money, h 
that A* and B. together owe 2 loU B. and C. 290I. and C. 
9Bd A. 400I. what did each of them owe ? Ans. A's. debt 
160I. B's. jol. and C$. 240I. 

43, Find three numbers, fo that the firft and i the fum 
of the other two, the fecond and | the fum of the oihct 
two, the third and i of the fum of the other two may 
alwavs make 34? M- »o* 22 and 26. 

44. Let a fquare be divided into 9 fmall fquares ; we are 
to find and dilpofe the numbers through the fcvcral fmall 
areas, fo that the fum of every three taken dia gonally or 
laterally may be always 15; 


4l9l 


31 5l 7 


8| I I 


^ue/iions producing . ^adraiic Equations. 

I. To find a number, which being multiplied by d, and 
the produft fubtraftcd from the fquare of the number to be 
found the remainder will be 280. Ans. 20f 


b = 280 r**— rx=:* ^ 

4; = 6 ] «*— ix+i cl=b+i c^ the D c omplete d, 

X = number 1 ^^^l^ zz, y/b+ic*, and x = \/*+i^'+ 

fought. L 7^ = 20. <^ E. F, 

t. To find a number, which being multiplied by 8, and 
the produft added to the fquare of the number to be found, 

the fum may be 660. ^ .. / ^'frJ^^i 

3. To divide 140 into two parts, fo that the produft of 

thofe parts may := the fquare of 56, i> ^. 3»3^- _ . 

^ ^ Ans. iia and 28. 

4 Let 960 foldiers be drawn up into an oblong battle, fo 
that' the diflference of the greater and lefs fides is 40, rc- 
ouired the number of the foldiers of each rank m length and 
breadth. Ams. in length 57, and in breadth I?* 

5. In the fquare ABC is given the A iB 

difiTerence of the diagonal, and the fide 
ue. FC=6i required the fidca of the 
fquircs; ^^* 14-4^5 2* 
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6. A man buys fome ells of cloth for 70*. i and Suds tiiat 
if he had 4 ells more he then had bought every cU as. cheapef^ 
how many ells did he buy .' Ans, 10% 

7. A fct *of boon companions dining at an inn, the 
reckoning in all came to 175 {hillings, but before the biU 
was paid two of them flunk aw^ay, and then the club of thofe 
that remained came to los. more a man, how many were 
there inxompany? -^«^- 7 ^^^' 

8*. Let the line AB be divided in C, fo that AC may be 
5 and CD, 6 ; we are to divide 

the fame line AB in D, fo that A c d ^ 

the rcftanglc under AD and CD 8 6 

liiay be equal to the rcftangle 

AC and CB, or to the product from 8 and 6 which is 48 1 
t-equired the fegmcnt CD? Jns. 4» 

9. To divide 21 into two fuch parts, fo that if the greater 
be divided by the lefs, and again the lefs by the greatcf-, and 
then the firft quotient being multiplied by ;, and the hitter 
by 25 > the numbers produced may be equal. 

jifu* 3I and i7i. 

ID. Let there be a reftangular Gar. 
den A'BCD, the length of which 
ABis thrice the breadth AD, and -^ 
k'eckoning 18 perches from B to- 
wards A, i*e. BE and drawing EF 
parallel to AD, let the area of the p 
remaining rcftangle PD be given 
=120 perches, what was the length and breadth of the 
faid garden ? ■**«•'• 30 and lo* 

11. Let 600 foldiers be difpofed into an oblong battle, 
which the colonel, willing to make broader, finds that if he 
takes away to ranks from the length, he (hall augment the 
breadth with 2 ranks, what was the number of his foldiers 
through every rank in length and breadth ? Ans, 60 and lO* 

1 2. A man bought a horfe, which he fold again for 56!, 
and gained as many pounds in 1 00 as the horfe coft him ; 
I demand how much did he give for the horfe ? Am. 40I. 

13. A draper bought two forts of linen for 30 l}MUing% 
one fine and the other coarfe ; an ell of rtie finer coft as 
Axany (hillings as he had ells j and alfo 28 ells of xht coarfer 

A . at 
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Ht foch a price, that 8 ells cod as many fliilUngs as one of 
(he finer ; how many ells of the finer linen did he buy, and 
what price did he give for them both ? jins. 4s. for the 
finer, the coarfer coft 1?$. 

14. Of three proportional numbers, there is the middle 
term given = 8, and the difference of the fecond and third 
= 24 i required the feveral numbers ? Ans. 2, 8 and 32* 

15. Of four proportional numbers, there is given the 
third = I2» alfo the fum of the fird apd fecond =1:8, befide? 
the fecond number being fubtraAed from its fquare, the re- 
mainder is four times thereof; required faid numbers, 

^^^» 3» 5> i^ ^"^ '^^^ 

16. Of four numibers in continued proportion, there is 

given the fum of the means =: 24, and the fum of the 
extremes =: 36 » required the faid numbers, (fuppoCng that 
the firft is lea(^ of ah) ? Atif. 4, 8, 16, and 32^ 

17. Two country women, A. and B. carry 100 eggs to- 
gether to market, and in the fale of them, one took as much 
money as the ^ther -, but A, (who had the beft eggs) fays to 
B. had I carried as many eggs as you,, I fhould have had 
l8d. for them*, B. replies, if I had brought is many eggs as 
you, I fhould have had but 8d. for them $ how many eggs 
had each ? Anf, A. 40, and B. 6o. 

18. Two country- men.. A. and B. fell their corn at dif- 
ferent prices. A iHb 20 bufhels, and B. received for one 
bu(hel as many fhilHntfs as he fold bulhels *, A. perceives that 
if he had ibid a^ many buihels as B. received (hillings he 
ihould then have received 252 {hillings : but both together 
received 176 fhillings : how many bufhels did B. fellj and 
what price had A.? Anf, B. 6 buihels, and A's price 7s. per 
buflicl 

19. Two merchants fell 2f yards of cloth. The firft fells 
one yard for as many ihillings as are j of the number the . 
fecond had ^ and the fecond fells i yard for as many (hillings 
as is ^ of the number of yards that the firft had ; the fale 
being over, they had taken 48 (hillings in all ; how many 
yards did each fell and at what price ? Jnf. A. had 6 yards 
at 38. per yard ; B. 15 yards at 2s. per. 

20. Two merchants have a parcel of filk, the firft 40 
yards, the fecond 90 ; the firft fells for a crown ^ of an ell 
more .than the fecond; when the fale was over« they had 
taken between them 42 crowns: how many ells did each of 
them fell for a crown i Ans. A. 3 j ells, and B. 3 ells. 

R 2 21. To 
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21* To find a numbcri to the quadruple of which if jotl 
add 9I9 the whole {hall be to thefquare of the number as 3 
to 4. jtnt. 14. 

22' To 4nd a number, from the double of which, if you 
fubtraA iz^ thefquare of the remainder lefs i ihall be 9 
times the number fought. jfnf. i r. 

23. To divide the number 19 into two parts, fo that the 
fum of the fquares will be 193. jfnf 1 2 and 7. 

24. To divide 7 into two fuch parts, fb that the difference 
of the fquares which are made from the triple of the lefs part, 
and the double of the greater may be 1 7. jlnf 4 and 3. 

25. A man buys a piece of linen, and by felling it again 
gains 1 2s. — -t c P^^^ ^f what he bought it for ; and finds by 
this mean$ that he had gained as much by loes. as the linen 
co{l hifn i at what price was the linen bought and fold ? 

An/. 30s. znd fold it at 39s. 

26. A man buys 18 yard^ of cloth ofdifterem (brts and 
colours, fuppofe red and blnck, what he bought of each 
fort coA 40 florins^ and he pays for every yasd of red doth 
one florin more than for the black ; how many yards of each 
did he buy ? jinj. i o yards of black, and 8 of red. 

27. A man buys 8olb. of pepper, and 361b. of faffron, fb 
that for every 8s. he had 1 41b. of pepper more than he had 
of faffron for 7I. 6s. and what he laid out amounted to 9I. 8s. 
how m^ny lb. of pepper had he for 8s. and how many of 
iafiron for 71. 6s.f Am, 2olb. of pepper and 61b, of faffron. 

28. A. and B. between them owe 81. 14s. and they both 
begin to difcharge the common debt at the fame inftant of 
time : A. pays 8s. every day, and B. pays the firff day is. the 
fecoud day 2s. the third 3s. and fo on : In how many days 
will they clear the det)t, and how much did each owe f 

An/: th^y will pay it in 12 days; A. pays 4I. i6s. and 
B. 3I. 1 8s. 

29- A certain man intends to travel as many days as he 
has fhillings ; it happens that every following day of his 
journey, he had as many (hillings as he had the day before, 
beGdes 2s. over and above; and when he came to his jour- 
ney's end he finds he had in all 2I. 5s.) how many had he 
»« fi'ft ^ A^/ 5s, 

30; A traveller goes 9 miles every day ; 3 days after 
another follows him, who the firft day travels ^ miles, the 

fccond 
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jTecond 5, the third 6, and fo on gaining a mile each day ; 
in what time will he overtake the former ? 

Arts, 14.6877 days. 

31. AgaiQ, two travellers fet out at the fame time from two 
cities, the one from A. and the other from B. which are ao 
mile^ dif^ant from one anorher ; the firft goes five miles a 
day, and the other 3 miles lefs than the number of ds^ys in 
which they meet ; when will they meet ? Ans, 10 days. 

3^. A pod-man fet s out from A. towards B. who travels 
8 miles a day ; after he had gone 27 miles, another fets out 
from B. to meet him, who goes every day 7'^ of the whole 
journey or diftance of the places A. and B. and meets the 
fir(l poft-man after To many days as is ^^ of the faid di&'ance 
in miles ; recjuired the dillance of A. and B.? 

Am, 180 miles* 

33. A. aflted his father how old he was, the father replies 
thus, if you take 4 from my age the remainder will be thrice 
the number of your years j but if you take 1 from your agc^ 
halfvthe remainder will be the fquare root of my age : r^ 
quired the age of the father and fon ? Ans. 49 the father's 
age, ic the fon's age. 

34 Fo find two numbers, the fum of whofe fquares may be 
317, and the product if they be multiplied by one another 
154. Ans. II and 14. 

35. To find two numbers, the produA of which maybe 
308, and the difference of their fquares 63. Ans» 9 and 12. 

36. Two tanners fell two forts of corn, A. fells 6 bu(helS| 
B. receives in all for his il.; now fays B. to A. if we add the 
number of my bulhels to the number of your (billings the fum 
will be 28 ; fays A. to B. and if you add the fquare of my 
{hillings to the fquare of your buihels the fum will be 424 \ 
how many bufhels did B' fell, and how many (hillings did A. 
receive ? Ans. 18 bufhels B. fold, and A. received ics. 

37. To find two numbers, thefiri^of which +3, tnulti- 
plied into the fecond — 3, may produce 121 ; and on the 
Contrary, the firft — 3 multiplied by the fecond -{-3 give 85. 

Am. 8 and 14. 

38. A debt of 1360I. was difcharged by feveral payments 
made in Tuch a manner, that the fecond payment exceeded 
the firft by ^ of a pound, and every payment after encreafing 
by the fame excels, the laft payment was 21^1. what was the 
wft payment and laA, and how many feveral payments were 
" made 
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made? Jifis. there were 120 payments, the firft wat 

ll. lOS. 

39. A foot-man travels 124 miles in 8 days, at this rate, 
'VIZ. the fecond day's journey exceeded the firft by 3 miles, 
and the third exceeded the fecond by 3 miles, and fo on } 
bow many miles was his firft day's journey, and how niany 
lus laft ? J^ns. 26 miles the laft day am; 5 the firft« 

40. A draper bought 20 pieces of cloth for 20I. each, 
and fold the firft for a certain number of pounds, the fecond 
for 2 more than the firft, the third for 2 more than the 
lecond, and fo on, he fold the l^ft for 41I. Quere what he 
ibid the firft piece for, and what he gained or loft by the bar- 
gain ? jtns, he fold the firft for 3I. and he gained 40I. 

41. One diftributed 456 ftiillings among a number of 
perfons in thi% manner, viz. to the firft he gave 6s. to the 

' laft 51s. and the number given to each from firft to laft was 
by an equal dififcrrence : querb the number of perfons, and 
what each perfon had ? Ani. each got 3s. more than the 
preceding one, and number of perfons i6. 

42. A man who/had 5 children, being a&ed the age of 
them, anfwered, the age of the cldeft exceeded the age of the 
fecond by 2 years, the third by 4, the fourth by 6, See. and if 
the age of the eldeft was multiplied by the age of the youngei^ 
the produft would be 1 28 : quere the age of each child ? 

jins. 8 the youngefl, &c. 
43* If the fum of 6 terms in Arithmetical progreilion be 
481 and the produA of the common difference multiplied 
into the leaft term =^ the number of terms i quere the 
oumbers? Am. 3, 5, 7, 9, 11, 13 ; or 5, 6.2, 7.4, 8.^ 
9.8, and II. 

44. Two footmen, A. and B. depart at the fame time 
from. London towards York, and travel in this manner^ 
viz. A. travels 6 miles per day conftantly, B. travels i mile 
the firft day, 2 the fecond, 3 the third, &c.: quere when 
B. wilt overtake A ? Jns^ in 1 1 days* 

45. There are three numbers in Geometrical progreilion, 
the difference of the extremes is 16, the mean 6 \ what are 
the extremes? jtm. 2 and 18. 

46. There are three numbers in continued progrefiion, the 
fum of the extremes is 20, the mean d ; wbat are the 
luimbersi Ans, 2 and 18 the extremes. 

47. Thert 


^ 
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47. There are f WO numbers, whofe difference is 15, and 
if their produA be divided by 2, the quotient will give the 
«abe of the lefler i quere the numbers i Ant. 3 and i8. 

48. There are two numbersi whofe diffisrence is 2» and 
the Aim of their fquares added to their fum is 146 ; what are 
the nmnbers ? Am, 7 and 9, 

49. There are two numbers, whofe fum is 14, and the 
(urn of their fquares added to their difierence is 102 ; quere 
the numbers P Anf. 8 and 6; 

50. There are two numbersi whoie fum is iby and the 
proportion which their difference bears to the fiim of their 
fquares is as 2 to 29 ; quere the number ? Anf. 3 and 7% 

51. There are two numbers, whofe produ£l is 20, and 
the fam of their cubes tif\ quere the numbers? 

Ans. 4 and ;; 

52. There are two numbers, whofe produA is 20, ai^ 
the difEerence of their cubes 161 ; quere the numbers ? 

Anf. 4 and ^« 

53. A merchant having bought certain cloths, fells them 
at 17I. 5s. per doth, and then found that by every iool. 
he laid out he gained as many pounds ts he paid for one cloth^ 
what was. the prime coft of each cloth ? Ans. 15I. 

54. Each of two captains, whereof one had a lefler num- 
ber of foldiers in his company than the other by 40, diftri« 
buted equally among the foldiers of each company 1 200 
fhtllings, whereby it happened that the foldiers of the leis 
company had 5 fhiilings z, piece more than tho& of the 
greater ; quere the number of men in each company, and 
how many {hillings each foldier had ? Ans. 1 20 men in the 
greater, and 80 in the leficr; the firft received los. and the 
other 15s. a piece. 

55. Two focieties, whereof one exceeds the other by 4, 
divide equal fums of pounds ; the men of the leiler fociety 
have each 81. more than thofe of the greater^ and the num« 
ber t>f pounds which each fociety receives, exceeds the 
dumber of men of both* focieties by 172 ; quere the number 
of men in each fociety, and the number of pounds each re- 
ceived i Afis. 12 men in the greater, i in the lefltr } the 
firft received 16I a man*, the fecond 24I. 

56. A graaier bought certain oxen for 270I. and found 
'th«t if he bad paid that fum for 5 oxen fewer, every ox 

would 
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would have coft him 15s* more ; qqere the namber of oxen t 

Ans. 4j^« 

57. Two merchants (ell linen cloth in this manner, viz. 
each fells 60 yards, and the firft felling 2 yards lefs for iL 
than thefecond, receives for his to jvd& 15I. more than the 
iecoqd for his 60 yards ; how many yards,did each man fell 
for a pound ? -'^- 6 smd 4. 

58. A merchant buys linen cloth of two forts, viz. 90 
yards of one fort together, with 40 of a worfe fort, for 42L 
and he £nds that in laying out il. upon each fort, he hath ^ 
oiF a yard more of the worfe fort than of the better ; what 
was the price of a yard of each fort i Ans. beft 6s. 8d, 

worfe 6s. 

5^ Two merchants entered into partnerfhip, the firft 
brought in a certain fum of pounds, which continued in com- 
pany 12 montlis, and the fecond put in 30I. for 17 months, 
theyg^ned together 18L 15s. whereof the firft merchant 
/ had 26I. for his principal and gain j how many pounds did 
•he firft merchant bring mto ftock ? Ans. aol. 

DIOPHANTINE QUESTIONS. 

1. RULE. For the root of the fquare or cube required , 
put one or more letters, fo that when they arc involved, 
cither the given number or the highcft power of the un- 
known quantity, may vanifli from the equations ; and then, 
if the unknown, quantity be but of one dimenfion, the 
problem will be folved by reducing the equation. 

2. But if the unknown quantity be ftill a fquare or higher 
power, ibme other new letters muft be afiufued to denote the 
root \ with which proceed as before \ and ib on till the un- 
known quantity is but of one dimenfion j and firom this all 
the reft will be determined. 

EXAMPLES* 

I. Divide fl given fquare number (100) into two fuch 
parts, that each of them may be a fquare number. 

Solution, Let jf*=::n be one of. the parts, then 100— 
x^ will be the other part, which is alfo to be a fquare number. 
Aflume th e fide o f this fecbnd fquare=:=2Ar — 10, then will 

100— ;r* =2* — ic^*, and that is aoo— ';v=4Af* — 40+100, 

and 
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and by reduAion x=:8 and 2ir — io=6, therefore 64 and 36 
are the part3 required. 

A General Solution. 
• 
Let II* rrgiveh fquare number, jr*=n =one of its parts« 
and J*— jf*=: the other, which is alfo to be a fquare num« 
ber, aflume the fide of this fecond fquar6 =r;f — tf, then 

will ««— <;r*= rjf— tf)* z=f*;r*— 2»r=*-ffl«, and by reduc- 


lion Ap=z and rx^^a:=z — an - ^ • — '- — . 

r«4-i r* + i r* + i r*-tl 

.4 


=f!! f = to a fquare number, therefore ^^^V and 

] are the parts required, where a and r may be an/ 

numbers taken at pleafur^. 

Note, if / and r be any two unequal numbers, of which 
/ is the greater, then will ar/, /* — r* and i^-t*^* l>c ^be 
perpendicular, bafe, and hypothenufe of a right angled trian- 
gle.. — And from this canon, two fquare numbers may be found 
whofe fiim or difference fliall be fquare numbers, and two 
other fquare numbers can be found, whofe difference ihall 
be equal the given fquare number. 

a. To find two fquare numbers, whofe difference fliall be 
equal to any given, number (60). 

Ans. 14 and 16, or iV* = i9^ and i6»* = 256 for the 
fquarcs in numbers, and fo on for any difference whatfo- 
ever. 

3. To divide a given number, (13) which is compoied of 
two known fqu^ire numbers (9 and 4J into two other fquare 
numbers. 

So/uthm. For the fide of the firft fquare ibught, put 
rx-'^'jy and for the fide of the fecond /x^-^a, r being the 
greater number, and / the ieft, then will rv— 3^* -f*- 

4/t-|-i3=:i3=: or r*-r'^**f*=:6r-t-4jx and fi*om thif equa* 
YOL. II. a ^m 
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^ tion t>7 r€da£tion x is found = T^^ Wbenec tsh^y 


r*+j« 


6r^±^ i^^+ATS^ij:^^ fide of the firft fqoarc 

fouglll. and /x-2 = ^t±:!-2 =r 5^^~^'+^^' =. 


fide of the fecoDd, fo th^t if r be taken ^2 and /=r, 
we (hall hav^ V and \ for the fides required in nttidbers. 

Note, If a^'\:h* be put equal to the number to be divided, 
the general folution may be given ezaAly in the fame 
manner* 

This queftion is confidered by Dtophantes at a very 
important one^ being made the foundation of moft of his 
other problems. In the folution of it given above, the vahie 
of r and xmay be taken equal to any numbers whatever, pro^ 
vided the proportion of thofe numbers be not the fame as 
that of 3 {a) to 2 (*) w 3+2 («+*) to 3—2 {a — b). 

4* To find two fquare numbers, whofb difference Audi be 
equal to any given number (d). 

Solution. Let d be reiblved into any two unequal factors 
a and t ; a being the greater and i the left. Alfo put x 
for the fide of the lefs fquafe fought, and x-f 3= fide of 

the greater. Then jr+^*— **=x*4'a^jf+*«— jc^=2^jff 
i^=zd (aB,) And if this be divided by ^, we (hall have 2x 


+*=tf. Whence x= ^ fide of the lefs fquare fought. 

2 


And x+i=:'!Z:t +i =z^ = fide of the greater. So 

2 2 - 

that by putting d=:6o and 0X^=^-2X30, we (hall have 

121:^=14 and 3^l!:f=r, 6, or r^«=i96and i6^«=256 
2 - 2 

for the fquares in numbers ; and fo for any difiereoce of 
faAors whatever. 

» ^ 

5. To find two numbers, fo that:- if either of them be 
added to the fquare of the other, their fum (hall be a fquare 
ouoiber* 
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Sdiitm* Let the numbers fought be x and y. Then »* 
-fjr^r □ aod j^* +4f= □ . And if r^^ be aflumed for the fide 
of Xhe firft fquarc jt* -^-y we fliali have x* -t7=:r*— arjp+;r* j 

or j^=r*— arjT. WheiKe af^=r'— j? or ;if= ^ Again 
if j+/ ^ aflumed Sot the fide of the fecond fquare^ we 
Ihall have jp«+riZIi£(jf*+x)==:jH-^*==j^*+2J[;+/*f whence 

^ "•''-= 2/jr+/* or r*— 3^=4r/^+2r/*. And confeqoentlf 


, = !±:±i and * =!li2=«::!d:il. sotiuit *"-'"• 

4r/+i ar 4r/+i 4*^-^1 

and «-— are the numbers required 1 where r and / 

DAay he taken at pleafin*e^ provided r be greater than a/*. 

6. To find two numbers, whole fum and difierence (hall 
he both fquare numbers. 

S^Uakft. Let X and x*— x be the two numbers, then 
fince their fiim is evidentlf a iiy^are numberi one of the 00a- 
dttipns of the queftions will be aofwered, there remains 
therefore,- onlj their difierence x^'— ^2x to be made a fquare. 
And, if for the fide of this fquare there be put x — r, we 
(hall have «' — 2rjif-j-r=x* — 2^, or 2rx^— 24r=r*, whence 

and J**—*, 1* = . So that 


2r — 2 ar— 2 ar — 2 2r — a 


and ■ J* -*- are the numbers xequiredf where 

ar^-a 2r— 2 


r may be taken at pleafure, provided k be greater than i. 

7. To thiee fuch numbers, that not only the fum of all 
three of them, but aifo the fum of every two flxall be a 
fquare number. 

iohition. IiCt A^f x^-^^fK^ and 2x+ 1 be the three num- 
bers fought.; then ^ +x*—4x =x\ 4f*— -4*+ 2«f+l 
^:x* — 2Jf+i ^^^ 4*+**—4*+^+» =:AP*+^+i, are 
evidently fquares. And therefore, three of the conditions 
mentioned in the queftion, are accomplifiied. 

s 2 Whence 
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Whence it remains onl7 to make the quantity ^x + a^r-f- 1 
or 6«+i=to a fquare. Let therefore 6*+i=<i* > and w e 


> 'III 'm m^m^^ammW 


fliaU have xss — ^—7 and confequentiy ^ , . 

4tf«— .4 2tf*— 2 , 2fl*— 2 n*— 2d«*+25 

and ■ "tIj or — 





6 $ ' 3 3^ 


and ^ are the numbers required, where a may be 

3 
^ken at pleafure, provided it be greater than 5. 

. Otherwife thus» becaufe by the conditions, the fum of the 
three is to be a fquare, and alfo the fum of every two to be 
a fquare, therefore the fum of thefe three fquares mnft be 
double to the firft fqiiare } and hence the queftion b no moEe 

than this, to find three fquares, whofe film ihall be double 

•» , * ^^^^^ 

another fquare. Now let 2Xfl+^* = fl*+fl— jrV +*--«* i 

and we have ir = -r— - — -- fuppofe ^ = 18, « = 21, then 

o.a+2^ 

M ^2. Hence a+^* =^.*==S29» tf*= 21^*?= 441, «—*"'■ 

— 19)* =361, and ^— *V ==7^* =256. Then from 529 

deduA 441, 361, and 256 and the remainders 88, 168, 
and 273 are the three pumbers required : moreover all ihor 
fquare multiplies give as many other anfwers as you pleafe. 

8. To find three fquare numbers fuchj that the fum of 
every two of them ihall be a fquare number* 

Solution. Let jv^, y?, and «* be the numbers foug^. 


;r» 


then **+«*?=D> y*+«^=D* and ;r*-fy*=Di or _+i 

—D -^ +1 ^ □ and -; -fi^ = Q and by putting — 

/^— -I v r*— — I X* 
— and -i = — ;— - ,• we ihall have • f-i =; 


2/ f z ar z^ 

- ;, and ^+1= , which arc both cvl- 

4"^ z* ^ 4r* 

dently fquares, and therefore is remains only tp make 

jr» 
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Z — \'i. — a fqnare number. 





4r« X/*^^* +4/* X r«-^« -. . 

s= ^ ,., . /^ > = Iquare number. 


4r«/* 


Or /«X/'^^«+/* X r^^^« = r* x7+r\* X/^ * /* X 

r+il* Xr^^^-^ *=fquarc number. And by making r — 1=^+| 

or r=4-\-2 we Ihall have /+z X 7+i^* X /^^ * +J* X 
^+3* * X /+r\* = to a fquare number. ' 

Or /Tal« X i^^« + /* X /+7)* ^ 2/* +8/^ + $/*— 
4/+4 = to a fquare number ; now let the root of this 
equation be affumcd =: | — ^/+2, then 2/*+ 8/'^+^'** — 

?j*+8/3= 51 j4 _|j3j or 2/+8= \l i— |. Whence /= 

r-24, and r== — 22, and x=. — =^^ and-i- — «, 

2/ 48 ; 2 2r 

= -5-^ ojp x=?iiT and y = -3-^. 
44 ^ • 48 ^ 44 

In order^ therefore to have the anfwer in whole numbersy 
let 2=528 and we ihall have ^=6325 and jr=:5796or528» 
5796 and 6325 for the roots of the Iquaret required. 

iioif. This queftion is capable of a great variety of 
anfwers ; but the leaft roots which have yet been founds in 
whole numbers are 44, 117 and 240. See Elements de Alge- 
bre, par M. £ulei^» tome 2, page 327, which is particularly 
calculated for the ufe of thofe who wilh to obtain a know« 
ledge of Algebra without the alfiftance of a mafter. 

9. To find a number x fuch that «+< ^^ ^ — 1 ^^U ^ 
both fquare numbers. Anf. x^=:\ or || fcc; 

10. To find a number x fuch, that x+i28j and X'\-igz 
< Ihall be both fquares. Anf» ff=97. 

11. To find a number x fuch that jr^+^ and x^ — x 
f^th may be fquares. Anf. ||^ 

la. To 
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12' To find two numbers x and y fuch, that x-j-j^ 
x^-j-y and ^^-f"^ niay be allfqaares. Jlns. jrs;:^ and jr=T7* 

13. To find three fquare numbers in Arithmetical pro- 
greflton. Anf. i, 25 and 49. 

14. To find three fqnare numbers in harmonical propor- 
tion. Afu. 1 2ZSf 49 and 25. 

15. TjO find throe numbers in Arithmetical progrcffioa 
fuch> that the fum of every two of them may be a fquare 
Qumber. Jns. I2ot> 8407, and 1560^* 

16. To find three numbers, fuch that if to the fquare oiF 
every one of them the fum of the other two be added, the 
three fiim« (hall be all f^uares." Jns. |, '/ and i. 

fj. To find two numbers in proportion as 8 to 15, and 
fuch that the fum of their fquares (hall make a fquare. 

JUu. 57<3 and loSo. 

;i8. To find A numbers fuchf that if a fquare number 
(iqd) be added to the product of every two of them, the 
fums fiiall be fquares. ^/. 12, 32, 88, and i68. 

1.9. To find two numbers fiicb» that their difierence maf 
he equal to the difierence of their fquares, and that the fum 
of their fquares (hall be a fquare number. Ans. ^ and f • 

20. To find three numbers in Geometrical proportion 
Inch, that every one of them being increafed by a givea 
number (19) (hall makeiquare numbers. 

jfm. 8i» ^ and tH;* 

21. To divide a given number (10) into four fuch parts^ 
that the fum of every three of them may be a fquare num« 
ber. Jins. 1,6, i|| and IfJ, 

22. *To find three fquare numbers fuch, that then* fuia 
1)eanff leveraUy added to their three fides, flball make fquare 
numoers. 

^ns. //jVfft iiVAf and |f|;j, roots required. 

23. To find two numbers fuch, that their (iim being in« 
created and leflened either by their difference or the differ- 
ence of their fquares, the fums and remainders ihallbe all 
/qpares. Jns. ^| and ^"9. 

24. To find two numbers fuch, that not only each num^ 
ber, but alfo their fums and difference being increafed \9j 
unity, ihall be all fquare numbers. 

Ans. 3024. and 5624* 

25. To 

4» Probably tbe anfwcn to maiiy of tbcfc fneftioni cuuiot be given ia 
wbole oanbeis. 
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24. To fiad three numbers that^wheth^f their fam be 
added to or fubtraAed from the Iqiiare ot tkth ^af tieular 
number^ the auxnbers thence aHfiB^; ihaH be aD (qtiiita. 

t j. To find three fauai^ numbers (aeb| that the 61A of 
their fquares (hall alfo De a fquare ntsmberr 

jtni. Pf iS, and Vt** 

26. To find three (quare nvmbers fuch, that the diffiar- 
ence of every two of them (hall ht a fquare number. 

jins. 4858091 342259 and aS409. 

27. To divide any given cube number (8) into tfa-ee 
other cube numbers. jtns^ 1^, ',yi and i* 

28. Two cube nunibers (8 and i) being given» to find 
two other cube numbersi whoft difference fhall be t^ful #0 
the fum of the given cubes. Ant. VVy and .*///• 

29. To divide a given number (28) compofed of two crae 
numbers (27 and t) into two oth«T eobe nomber*. 

30. To find three cube numbers fuch, that, if firom everf 
one of them a given number (i) be fubtraAed, the fum of the 
remaiinders (ball be a fquare. Anf, $| U» ViVt ^^ ^* 

31. To find three numbers, fuch, that it they be feverally 
added to the cube of their fum, the three fums thence arifing^ 
Ihall be all cubes. An/. ,j53|^, ^t^t^.^7^ and AVtW 

32. To find three numbers in Arithmetical proportion, 
fuch, that the fum of their cubes fhall be cubes. 

Amt. 3, 4, 5, or 149, 25<J, 263, 

33. To fiud three cube numbers, fuch, that their fum fhall 
be a cube number. 

An/. 3^,4^, and 5^, or 21^, 19', 18', &c. 

34. To find two numbers^ fitch, that their fum fhall be 
equal to the fum of their cubes. An/ | and |. 


GEOMETRICAL QUESTIONS. 

^ I. HAVING given the feveral fides of two angles, 
ftanding upon the equal (egment of a circle, it is required to 
find the fegments of the croffing lines 7 

DA=:*=23, 80=^=34, AC=£/=37, BD=r/=:47, BE 

=:ir> DE=(BD— J)E)=^C-^. 

Soluim* 
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Soliftkn, 

The <] .AED is fimilar to the 
t> A£C bf 15, £uc. I, and 21 
jB. 3, by 4 jS. 6 

AD: D£ :: BC : CE, i. e. h :/ 

_— c ^ 

»-« : : C : CE=:/-x X-j and 


^«I— ^^-f-JW 



Agabi By 4 ^mt. 6. AE : £B : : DE : E that is 
ttr^fl :x.: (/—xxl^ : : I : i- therefore M-c*/ 

+f«*=*«*and*=^!!r±f=:4049=BE 


f»— *• 



• • 


qucntly *=:L-l^^=:i0.5=:FG. 


2. Having the fides of the triangle BDF, and alfe the 
legments BC, FE, given, it is required to find the point G 
in the fide BF continued, fo that GFC fliall be in a ftraight 
line. 

FB=ii=i2,FD=3=8, BD=/r=i6, FE=r=3, BC=:/ 
=9, DE=(FD— FE)=:*— r, CD=(BD— BC and put 
EG=*. 

Soi Draw EH parallel to BD, then becaufe the A FBD is 
fimilar to > FEH • FD : FB : : FE 
: FH and alfo FD : DB : : FE : EH , ^* 

ue, biaxi r I FH=r^ and bmir 

h 

: EH = !Iand becaufe A GEH is B 

fimilar to < GBC. GF+FH : HE : : GF+FB : BC 1. i. 

-I ^o re \ s.t^ ^t ^ I ^0 rex , rca *. I 

*+ — . _- . *+« : / therefore sx+ — =. — +, confe* 

b ' b * ' ' ' 


3. The 
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3. The fides of any oblique 
triangle being given, it is re- 
quired to find the fegments of 
the bafe made by a perpendi- 
cular let bli from the oppofite 
angle to the bafe. 

Let AC=^=36,BC=r=7a, 
AB=e/=84> ADrzx, then DB 




4. In a right-angled triangl e, there is given the bafe 8n4 
the excels of the hypothenufe above 
the perpendicular, to find the fides. 

Let AB=:/>=96, AD=^=48, 
BC=5=CD, AC=:(AD+CD) 
=zc+Xt then it will follow that 

x=:*llIl!=7a=BC and AD+x A 

A 1 20= AC 

;. Two reAan^ular triangles having one common hypo* 
fhenufe, there is given one leg in 
each triangle and the fum of the 
Other two legSj to find the fides feve- 
fally. 

Let BC=:*=7a, AD=:^=3<>, AB 
«^ DC = 2 1 0.4 7i AB =: Xf then a 

hf a due procefs x=: ^.^^ABzrpd DC=i/— ;r 



^114.47. 


id 


%«»iM* • ■*« 


6« In any given trungle» to inftribe a fquare. 

Let BC=27=tf, BA=37=;2*, c 

CD=:is=rf, CE==y, then BF 
^BC — CF)=;r--y and by pro- 
portionality, equality, and proper 

Tedu£tions j^=-._=:7.78=CF. 

7. In a given reftangular paral^Iograin to infcribe a 
rl:M>xnbus. 



H1> I 


^9L. Il« 


Let 
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Let AB=*=:4i, BC=r=:i5, 
FB=Ar=:D£, AF=(AB— FB)=:* 

~jf=FC, then x=--— L 

rri7.7s=FB=:DE. ^ ^ T 

8. The Perimeter and aret of a redhmguUr triangle being 
given to find the fides. 

Let AB=BC=AC=^ 
s£288» the area=::ii:=::^456, 
i\C:=Ar,AB— BC=^AB=BC 

fcr/y— jf, A3 =:*> +i;— i*, 

lK:=:i/>— i;f— i*, and by 47, 


£. I. and equality, x 


_/k*~4tf 




s=i2o;;=AC, hence the reft 
are found. 

9. The perimeter and perpendicular let fall from the angle 
to the hypothenufe of a right* 
angled triangle being given to 
find the ^es« 

Let AB = BC = AC=/ 
a88, BD=C5=S7.6, AC=x, 
AB+BC=/— ;f, AB— B9=y 
AB=i^+iy— ix, BC = fj> 
.^ly— ^x, then p. 4. Eidc. 6. 
proper rrdudion and equality, 

9^7- ^ .=SiaO=AC 

10. The fum of the hypothenufe and perpendicular, an4s 
the difference of the legs of a 

reAanguIar triangle* given to 
find the fides feverally. 

Let AB+BC=:^=i92, AB 

— BC=:£r=:24, AC=x.-. AB 

=jf — Cf and BC=:A-— r, then 
per 47. Euc, I, reduction, &c. 

11. Having the fum of the hypothenufe and one leg^.and 
the difference of the hypothenufe and the other leg of a right- 
angled triangle given, Co find the other fides. 
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Let AC+BC=>='92, (as per hft figure) AC--.AB=v 
=14, AC=:c, .-. AB=v— <,andBC=*— ^Thcnby 47 Eu. 
I. properties of Quadratics, /,z=zb-\-C'^\/ibc^^i20=^^C* 

1 2 To find the fides of a reclangular parallelogranat that 
{hall have the fum of the fquares of its fides,^ and the funa 
of its fides, in a given ratio ; and whofe fides fliall be id a 
"given ratio- 

Pat AB=>?, MZ^Zy !>^2^ c±22, Ap- — — ^ ,j 

rrr 156, /=5 : then by hypothc&s, &c. 

±t2^!l^±t^::^2^^^C, and 




c*- 


i««B* 


13. Given the dinmeter of a circle, AB, and a chord line, 
CD, it is required to draw another chord from A, the extre- 
mity of the diameter, which fhall intcrfett the former, and 
make the fcgmcnt AE, equal to the fcgcQcnt EC. 

Put AB=i, DC=:c, AEi= 
EC=x; .-. DE=(DC— Cr.=:) 

r=Gl, AG=— =*rf— ii: 


Af^ 



AI=(AG+GI=)irf+-k— ;^, .. 

and by proportion, 35 Eud 3. <5 i H 

IE«= (DG^=) AGxGB=irf*— ic^ then per 47 £i«r/. 1. 


&c. x = 


J+r 


■^^.frf. 


14, From the middle of the fide of a 
given fquare it is rt quired to draw a 
Itraight hne wb ch ih«iU cut (he fide of 
the iquare produced, and make the ex* 
ternal ^ FDGzrth?: given fquare. 

Put AC=/'=:.36, bC=i^=iDC,DG 
=x; .% GC=:(GD+DC=)*-i-^,ihen 
per 4 EucL 6, completing tlie^ fquare &c. 
jr=2i4-2iv/i^i 73 808. 



T % 


15. From 


14^ 
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15. From F the middle of the 
fide of a given fquare, it is re- 
quired to draw a ftraight line 
which (hall cut the oppofite (ide 
produced, and make the external 
A GEH equal to the given fquare. 

Put CB=FK=*=^6, HE=s*, 
.-. DFi=EK=^, HIfa(H+EK=) 
a+it .per 4 Euci. 6, HK : KF :: 
HE : EG, i.€. x+ih ibiixiZG 

=r — -----y and, by the queftion, 

inE+GE=EB* or^^iS 

^ x+i6 '^ 

whence «=i+*Y/» =186.911: 

16. The fides of a quadri- 
lateral in a circle being given 
to find its diagonal. 

Put AB=tf, BC=CD=:*, 
AD=r, AE2:i*f,then it will 
follow firom the properties 
of the 15 £uc* I, 21 JSuc. 3, 
4 tuc. 6, the Ptolomaic the- ^ 
orem, and quadratics* that 

17. If a perpendicular be let fall from the right angle to 
the h>pothenufe of .a right angled triangle, and there being 
given one irg and the alternate fegments of thebafc, it is re- 
quired to find the fides. ^ 

Put AD— ^=76.8,13=:^:— 72, 
AC:=;>f.DC=(AC— AD=:)x— ^, 
then by the 8 and 4 Ettc, 6 and 



quadratics, x 


_^+\/4^'1 ^' 



120: hence the rtft are found. 

J 8. In a rectangular triangle there is given the perpendi* 
cular let fall from the right angle to the bypothenufe, and 
the difference of the fegments at the bafe made by that per* 
pendicular, to find the fides* 

Put 


I 


\ 
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Put BD=:*=S7.6, AD— DC=r=33.6, AC=jr .-. DC 
dt^X'^icg then per 8 and 4 Euc. 6, completing the fquarei 

&c. jp=:y4^*+tf*=iao=AC, from which the other two 
fides are found. 

19. From a given point in the fide of a fqoare to draw a 
right line which fhall cut the oppofite 
fide of the fquare produced^ and di- 
vide the fide of the fquare given into 
a mean and extreme proportion. 

Put CA=:*=:5o, CE«£=2o=DH, 

DG=»; ••. GH=:GD+pH==:);^+r; 

then by Haiilar triangles^ condition of 
the qucftion, quadratics, &c. x= 

30. From a given point in the plane of a circle to draw 
a right line fo that the intercepted chord fliall be e^al to a 
given right line. 


£ 






DG. 


H 


Put AB=*= 28, EF=rf=GHz=:34, DA=:r=:7o, AF= 
X, AE=(AF-t-FE=;)x-frf; then per 36 £i/r. 3, and com* 

pleting the fquare^ jip= ^ ^ =62.53#. 


21. Having the diameter of a circle and a verTed fine of 
an arc given it is required to draw a chord from the end of 
the diameter, which fliall cut the right fine of the fame arc» 
and have its fegment intercepted between the ri^ht fine and 

the 


J 


H^ 
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the arc equal to a given 
right line 

PutAB=*=43,AC=r 

4/=II,D]^GH=f=:24, 

AD=x, .-. AE=:(AD+ 
t)E=t).;+ir ; thtn by (ittTu 
lar triang1e$,quadrntics«&c. 

z 

2U From the end of the diameter of a ctrcley whofe area 
and diameter are given, to draw a iecant meeting a tafigent 
dra^ from the other end of the 
diameter, with this condittoni that 
the reClangle of the fegments of the 
fecant made bj the periphery of 
the circle (hall b>e equal to the area 
of the circle. 

Put AB=<fc=t6o, area of tho 
circle 2Dio6=<39 and BC=;y. So- 
lution, by 31 £uc. 3f the 4& 8 Euc. 
6, and proceeding ais ufuai, we have 

^ "^.-=306.083=80. 



23. Having the perpendiculars 
let full from each angle of a 
triangle to the oppofite fides given 
to find tie oppofite fiJ^s. 

Put AD=i=2i, CF=^=2o, 
EB=d=zj^, AC=;c, AB=:x.- 
flien by finilar triangles, 47 Euc, 
I, equatini the diffcrc nt proceflcs, 
completing the fquare, &c. we get -^ 





^b'c'd 


24. Haviig tt«ro right lines giVcn ft is rcqutrrd to divide 
Ofie of then. «b that the reflangle of the undivided line mto 
One of the farts of the divided line Ihall be to the fquare of 
the other par; of the divided lir.e in a ^iven ratjo. 

Put 


\ 
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Bat Aa=;24=*»aiC=.-=i6, 
:x s .-. F0='^ — x: then 
proceed according to th e gue f- 

tfon, xap ^ — ^^• 

25. in aright angled triangle there is given the difference 
of the legs, and the perpendicular 
let fall from the right angle to the 
bypothtrnufe, to find the fides. 

Fut BD=fc:^7-6. AB— BC=tf 

— ><, then per 8 and 4 Euc, 6, and 
47 jfiwr. I, ordering the equation, 

&c. z=*+ V'FTFx: 1 20 == AE, 
AB=:96=;r, and BC=72. 

26. In any oblique triangle there is given the perpendicu- 
lar let fall from theoppoiite angle to the bafe» the difference 
of the fegments made of the bafe by that perpendicular, and 
the difference of the other two fides, to find the fides feverally. 

Put AF=*=a^ AE= >aC 

^=3.4, CD=:rf=i5,93, 
BC=jr3D=z,,-.AC=^ 
-f- «, AD=«:: then by 47 
JS.i} paying due regard to 
the equation, putting the 
values of 2=each other, 
proper reduf^ion, com- 
pleting the Q], &c. Af= 

a + v^ — . . = 1 tf=Bc. 

c^—b^X4 
27. In any oblique triangle'there is given thedifibrence of 
the fegments of the bafe ma^c by a perpendiculat let biA 
from the oppofite angle to the bafe, the difi^rence of the 
fides, and the difference between the lefs fide and the per<- 
pendicular, to find the fides. 

Put AE=f=:3.4, AF=:3=:2t BC— DC=2.322^ BC=Af, 

BD=;5: .•. AC=3+^, and Aiy^zz^+z. Bj the 47 J&tf. i, 
the nature of equality, quadratics, 8cc. x= 



• ••■••■■ 


te*+2c*d'-i'±^4c*d*—4l>'tdXe^ 


2b 


t 


= i6=BC. 


29. If 
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ftS. If a fight line be drawn any how within a fquare to 
cut the oppofitc -fides, and there be given the length of that 
line, and the ahernate fegmcnts of jj q, 

the oppofite fides, it is required to D 
find the fide of the fquare. 

Put DE=*, Er=f, FB=rf, AB 
=DC, .-• CE=:(DC— ED=)^-^, 
EG= (EC— FB=)x— ^/— *, and by 
patting A+i=5^i6, EG =:x-/, 
then per. 47 Euc. 1 , ordering the 
equation, &c. x=:/-f^2c*— /*«= m. 
I9.83=AD. ^ 

29. There are two reftangular parallelograms of the fame 
altitude, and there is given the futn of their bafes, the area 
of one of them, and the ratio of the fides of the other j 
to find the fides feverally. . 

Put AC=area of AE, EB : BC : : r- ^ 

t/: 9:4, BEzTJf, AB, .-. BC=~ 
AC={AB+BC=)zH — =*, thenx= 

H:./-4^»+*V'^ 3.7S=BE. 

30. In any oblique triangle there is given the perpendi* 
cular height, thebafe, and the fum , 
of the other two fides, to find the tri- 

Mglc. ^ ""^ 

Put CD=:*=l6, AB=:f=l2, 

AC+BC=</=38, AC=^, BD=z, 
.% BC=:i/— X, AD=f+z, then per 
12 & 13 £t^' 2, completing the 
i^uare, &c. &c. y= 

^'±y — w^=^ 



'^id^ 


( 

:=2I.764^AC, hence the reft are found. 



^ — ^^ 

X4 


31^ In 
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jt. tn a re£l<ingu1ar triangle 
there is given the hypothenufe 
and the fum of the legs, to find the 
triangle. 

Put AC=^=i2o, AB+BC=tf 
=1*63, Al3=x. .BC=jr—.\ hence 
per 47. £. I. complerinr^ the i'c^uare, 

&c. x=— IlX — ^ — s=96^AB. 

32. In a right-angled triangle there is given the hypothenuft 
and the fum of the legs, to 6nd the triangle. 

PutAC=*=::i20 AB^BC=r=24, AB=x, BC=;r— f 

henoe x=:c4-^— ^ m .=96 



33, In any oblique triangW having the right-line bifefting 
one of the angles '^ ven, and the iVa«tient of the oppoQte fide 
made by that line given ( to fim\ the triangle. 

Put AB=r5=:54, BD=rr=4o, BC=i/=36, ADir*, CD 
^z. By 3 Euc. 6. AB : EC : : AD ; C D, or * J ; : x:z 
.•.te=Jx,and by the Newton, theo. ADxDC=:ABxBC4* 

BDj or jf«=rW+r* .• ,! =jr &*=_ ; — := — : — 

z d d z 

Therefore fe*=:W'+r«rf hence z^/^£—Ci—i.6 

The Newteniun Theorefn. 

34. In any triangle, if one of the aogles be bife£ted by a right 
line, (as if the anale ABC be 

bifeaedby the rtght-line BD) 
then ABxBC— BDir=Aji 
XDC. 

Dfihonflration, Girconi- 
icribe the triangle with 1 
tirde, and continue BD to 
the periphery in E ; draw EA, 
then the triangle ABE is 
fialiiar to the triangle DBC 
i'. b : c-j-d : : c : a ^ ba-zzc^ 
+fj=:(bv 35 K' 3) C- ,fnn^ 
u e. AbxBC^BDf=ADxDC. ^ E. D. 

VOL, II. t 35. In 
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35. In a right-an>>Ied triaogie there is given one of the 
legs and the radius of a feniicircle 
infcribed within it, fo as to touch 
the hypothenuCe and the other leg, 
quere the fides of the triangle ? 

Put BC=:CG=CD=^=24, AD 
=.C= 72, DF=Ar .-. A=(AD 
— BD=:)4' — 2^, then per 4 Euc. 6. 
37 Euc 3 and proper redufiion, 




F 




35. In arcftangular parallelogram (AC) there is given 
the length of AD drawn 
perpendicular to the dia- 
gonal, and the fegment» 
CD, to find the fides of 
the parallelogram. 

Put AD = ^=23. CD 
i=i:=44,FD=:;?, ^ A=«i 
£=(E+CD=:)x-(- r, hence per 4'jEuc^ i . 4 Euc. 6. and proper 

reduc. &c. x=_2-^. I =8.63= ED, z:=z^i^—x* 

=ai.=8AE, as was required. 

37. In any reftanguUr triangle, there is given the per- 
pendicular, let hW from the right 

angle, and the fum of the legs, to ^^ 

ind the fides. 

Put BD=:*=57.6 AB+BC=j 
i=i68, AC=2: .'. AB=i^+iAf, 
and BC=ir — ^x', th en hy equa- 
lity, &C. Z =L--i+^A*+^*=:i20 

=:AC. 

« 

38. In any oblique triangle there is given the perpendi* 
cular let fall froo) oppofite 

angle to the bafe, the diffe- 
rence of the fegment, (made 
by that perpendicular) and 
the ratio of the other two 
fides, to find the fides. 

Put AE=*=:22.5, BD 
=;r=:20, AB : CD :: r : / 
5 : 3, AD=*, BC=:BE=z, 

DC=fland putting i.=i _. 
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?=^, DC=^x, AB?=(AE+EB=*4-z, then per 47 Euc. i. 
completing the fqu^re, &c. &c. , 

39. In a reftangle, ABCD is given the difference betveen 
the length AB, and the diagonal BD, that is DE=:2 ; 
likewife the difference be- 
tween the breadth, AD, and 
the diagonal BD, that is FD 
=9f required the fides of 
the reftanglc AD, AB ? 

Put DF=9=fl, DF=2 
=^, x=:AD, then, per 47 Euc. i. complete the fqnarc, 

reduAioni &c- x=:y^2flA+i=:8=AD, breadth ; then 9+8- 
=17, the length. 

40. Suppofe the plate of a looking^glafs is 1 8 inches by 1 a, 
add is to be framed with a frame of equal width, and wbofe 
area is to be equal to that of the glafs, the width of the frame 
is required ? * Anf. 3. 

Put xz=, the breadth fought^ then i8+2.r=i length, 
12+2^= breadth, hence 4v*4-^o*+2i6=i8XUXa 
^=432, ordered, the fquare completed, &c. xziz^* 

41. A gentleman a garden had, 
Five fcorc feet long and four fcore broad ; 
A walk of equal breadth, half round. 
He made that took up half the 

ground ; 
The figure in the margin fee, 
How wide's the walk, I pray tell 

me ? 

Put A=ioO=fl,BC=r8o=i, 
AF=CD, the brtadth of the 
walk =x, then FG=/i— flf, then 
per the properties of the figure 
and qucftion, proper fubftitution being made, the Iquare 

_ ah 
completed, &c. we find Af=</+-v/^*— =25969, feet, the 

t^readth required. 



tJ 2 


4 a. Tc 
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4a. Ye young arrifts be (o kind, 
.The fencing of a field to find ; 
Tnangular is the form of ground. 
Its area twice twelve chains was found ; 
One at the bafe I knew, 
JuU thirty-Hx and fifty-two ; 
And cubM when every fide 

fh.n be, 
The fum you in the margin 

<ee* 

Here put S and C for the 
natural fine' and ct^fiu^ of the 
angle ABC, radius=i, a for 
the area of the tri^iiigle, m for 
the Aim of the cur>es of the fides, and r, y, and z, for the 
fides as in the figure. Then we (hall have sxy=.2a and x' 

-fj*=«*+2rAr)i ^perTrigonoipetry), hence xj?=-^ call f^ 

8 

Md x*+y*-=:2r^, for 2cp put A, then Jr*+y* — 2'+i, from 

the condition of the quefiion and proper reduction, &c. x 

will be found =10, y=:8, and z=.6, the fides required. 

43. A pack of cards being laid into any number of heaps, 
fo that the fpots on the bottom card of each heap, added to 
the number of cards laid thereon, may make 12, by giving 
the number of heaps, and of the cards left out, to find thp 
numb(*r of fpots on all bottom cards. 

Quefiions of this nature are folved by the following theo. : 
Suppoie »= the number of heaps, ri=: the number of cards 
left, «;= the whole pack, jr= the number of fpots required, 
then the theo. will be I3« — «i4-r=;ip, the nuniber of fpot^ 
required. 

44. Supppfe a pack of cards be dealt into feven heaps, and 
there are 12 cards l^ft out, quere the nun^ber of fpots on all 
the bottom cards ? 

jifTS. The number will be found by the above Tbeo.^z^t* 
45. One morning in May 1 went to furvey, 
/\s fbon as bright Sol I efpy^d ; 
I mealured rounti a four- corn er'd ground. 
The margin's* the length of each fide : 
The angle at B, together with D, 'A Bern $.60 

An hundred and fifty degrees ; ^ S^'^**^ 

The meadow's content is all that I want, d ^^^^'^ 

AfSfl me, kind youths, if you pleafe. 

Jn/. 21.504 acres. 
Concermng 


CONCERNING DIVISORS. 

IT being often ncccfTiry, in Arithmetical calculations, to 
find Ciich muUiplicr^ or nuiubers which may be dmded bj 
any number of given divifbrs, without any remainders ^ by 
which means, many pleaf^nc q-.ci^ons, not reduceable to 
any other rule in comnK^fi .Srtti.metic may be fblved. 

To find the leaft number chat can be divided by any 
number of divifors wirhout a remain Jer. 

Hule, Mulriply all the prime numbers, and the root of 
fuch as are iquarc or cube' numbers, continually ; the pro- 
duct will be the number requ:red. 

Note, A prinie is iuch a number as cannot be produced 
by the multiplication of two or more integers. 

EXAMPLES. 

I. Required the three lead numbers, whichj divided by 
{20, ih\U leave ^9 for a remainder; but if divided by 19 
(hail leave 18 ; if divided by 18, fhalh leave 17 ; and fo on^ 
alwavb leaving one lets than the divilbri to unity. 

By Algebra, thus: Suppofe A-=:the leaft number poffible, 
and let a, 6^ r, //, &c. reprel'ent the quotients refpedlively 
produced, by dividing x by 2, 3, 4) 5^ &c. then will the 
remainders be i , 2, 3, 4, &c. bence x-=-2a-j- 1 z=z^h+2:=:4C+^ 

:£icJ4-4j ^^' *nd to 2flA. [- 19. Now tf=--L-t hence 

2 

:.rr ■!=!»> a whole number .*• iz=.zm'~^i, and azzi^m^^i; 


Aeain. r =i» — 1 + .^ Hence — =», a whole number. And 

tlierefore fn=z2'7, f=3ff— i, and proceeding in this manner 
we get A= 1 163962^8, B-— I ; hence the number required 
1^=232792560 b — I where B reprefents any whole pofitive 
number-, and when B=i, then the number required, 
^^=23279. The number required jf=23 2792560—1=: 
232792559 . 2d, 232792560X2—1=465585119. 3d, 

232792560X3^*-*! =^698377679. ' . 

And thus may be performed other numbers, aJ infinitum, 
or thus, by the rule: I9 2, 3, 5, 7, 11, 13, 17 and 19 

are prime numbers j alfo, y/4=2, ^^^8=2, and ♦-^16=2 
and all the reft .•'• 1X2X3X2X5X7X2X3X11X13X2 

X17 
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Xf 7X19=232792560, the leaft number that can be 
divided by the given divifors withoat a remainder, as before. 

9. What is the leaft number that can be divided by the 
nine digits without a remainder ? 

Divifors^ i, 2, 3, 4, 5, 6, 7, 8, 9. 

Kow i^4=:2| 6 may be cancelled, being compofed 2X3, and 

3, 5, 7, are prime numbers^ and ^-^8=2, '^9=3, then 
per rule, iX2X3X2X5X7X2X=3252o. 

3. To find the leaft number of guineas, which being divided 
by 6, 5, 4> 3, and i refpefiively, ftiall leave 5, 4» 3, 2 and 2 
refpeftively remaining. 

Solution. Firft 1X2X3X2X5=60, the leaft number 
which will divide by 2. 3, 4, 5, and 6 •*. 60 — i =59. 

^ E. D. 

MAGICAL SQUARES. 

BY a magical fquare, we underft^nd one divided into 
feveral other fmall equal fquares, filled with terms of an 
Arithmetical progrefiion, fo tranfplanted, that all the fame 
line or rank, whether taken perpendicularly, horizontally, 
or diagonally, make the fame fum. 

SXAMPLB. 

• 

I. The numbers, I9 a, 3, 4, 5, 6, 7, 8, and 9 being gives, 
to form them into a magic fquare, viz. counting qich rank 
perpendicularly, horizontally, or diagonally, that tli^fe ranks 
may be equal to each other. Suppofe it done, and repre* 
fented into proper form by the following fymbols, placed as 
follows : 


/ 


g b m 


Then by the queftion j t i^Tf— // \ Required e the mid- 


we have 1 ^T^T A \ ^^^ number. 

Their fum=fl4-*+^+3'+*''+*+J^=4S* 
Again, fl+J+r= 15! added together, we get a+^-f^-fm 
Alfo, «+*+i=iSj +*+^=30i 

This, 


MAGICAL SQUARS8. I5I 

Tlut, from the fourth equation, gives 3«=: 1 j, theo «=-£=:5 

the middle nomber. Or thus, by numbers t 

Firft, The fam of the progreffioDal numbers ire 
1-1-2+3+4+54-6+7-1-8+9=45, then 3=ithe number rf 

rows, .-. — =i5=tbc fum of each fide or rank; and 15-i- 

3=z5=:the middle number ai before. 

Again, to find the corner figures i and firft to £nd tbt 
figure reprefenced by a : beginning with one, I find the cor- 
ner letter a, or any other corner letter, cannot be i { for if « 
was I, then m muftbe:::r9, i+f|:=5 — 1=14 5 m alfo d-\-g 
^15 — 1^14; but there remains no two numbers after y, 
I, and g, wbofc fum is 14, but 6 and 8. Theo if any'of 
theJc ^ures were b, the other would be c ; and then no 
figures would remaioforthe value of cither </ or ^iwhereforey 
M is not equal to 1 > or any corner lecter^i or 9. 

Now d cannot be=3, for if it were, then m fhould^^ ; 
^+f=— 3=12, as alio 'i/+f+i2; but there remains no 
two numbers after 5, 3, and 7, whofc fum is 12; but 8+4, 
which cannot anfwer to i and c and if and g; wherefore a, 
or any other comer letter is not :=3, neither is m nor any 
other comer =7. From what has been CM, it is plain, 
that (if the queAion propofcd is capable of being folved] the 
corner letters are all even numbers i wherefore, if d^Z m 
will be =8, and f mud be either 4 or 6,.let r=4, lhen;=:6» 
i=g, 1^7, / =3, and b=j, and fo the fquare will be 
completed, as was required .- 

294 
7 5 3 


but if <:=:6 (a being=2] theo*;=4, i=7, J^zg,/= 
(6=3, and then the fquares will fta"'' •*"" • 


9 5 

4 3 
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or they may be foand mechanicaliy ; thus, fet them all down 
progreiOivciy, about which draw a Iquare corner-waj> thuS4 




Then fet the fonr angular figures at the corner, and pat 
the outermoft altc^rn^itely ; that is, place i between 8 and 6 1 
9 between 4 and 2 ; 5 between 4 and 8 ; and 7 between 2 
and 6} thus: 

There are many wavs of conftruAing magic fquares, at 
al(b many furprlfing properties thereto relating, and it is in 
itfelf very curious and entertaining ; yet it cannot be denied^ 
but that is of very little or no ufe in any other parts of the 
Mathematics ; therefore, they who would fee more of theie 
matters may confult the Diarian Repoiitorya page 103 and 
108; alfo,from 225 to 233, where they will find this fub* 
jeA more largely treated of. 

RESOLUTION OF ADFECTED EQUATIONS 

IN GENERAL. 

Dfjinitions. 

1. A QUADRATIC Equation has been defined, \\t. 
any one in which there enter the fecond and firft powers of 
the unknown quantity ; or where there are two powers of 
the unknown quantity^ the one the double of the other, 
Thus: 

x^jL2ax=tb and x=^ti±A/F±I ^ By completing 

. - / the 'qnare, &c. 

m^^2ax^ =Jl.* 9C^\/a^^ya^j^^\ as in Quadratics^ 

^ , 7 : \ the Root is dc- 

m**2ax^=±b x=Wa^^a^;;J,^ termined. 

2. A Cubic Equation is that in which the cube^ or third 
power of the unknown quantity is concerned ; thus : 
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jr^ jj_tfw*j>_<*-^=o ^ Where x is the unknown quantity 
3 ♦^ « ♦ -••o Mnd the value of x in terms of the 
— — I other quantities is called the root of 

.y * *fif * ff =0' J the equation. 

3. A Biquadratic Equation is that which coat^ins the 
fourth power of the unknown quantity. Thus t 

x^ ♦tf** *tx^ *cx *d=:o 

x^^ax^ +«=:o 

4* And in general, an equation i^ faid tp be of that kind 
or denominajtion, uphich the higheft power of the unknown 
quantity pointy out} whether all the lower powers of that 
quantity do 01; do not eater the equation ; but thole in which 
all the powers from the higheft downward, enter^ are of a 
more complete form thaa thofe where fome are w^Ating, as 
in the two biquadratics above, the fir ft is more'perfefim its 
kind than the fecond. 

N. B. Every equation has as many roots or values of the 
unkqown quantity as is pointed out by the eiponent of its 
highe^ ppwer ; thus, in the equation, 

there are three roots or values of x\ but in general, all thefe 
roots, except one, are either ahfurd or impoffible. And in 
that equatioQ, where the powers of the unknown quantity all 
enter, and fall down in a regular Arithmetical progreffion, fp 
many roots only ^e polEble. 

PrtAlim L 

To find the root of an adfirfted equation by th^ method of 
approximation and converging feries. 

Rule, Find by trial, a number nearly equal to the root 
required ; call that number r» and put jf= the difference 
between the aflumea root and the true one ; for x, fubftitute 
its value, H^i^, in the given equation, and a new equation 
will arife, affefted only with y^ and known quantities. 
Rejeft all the powers of y above the firft power, and then 
find V by a finiple equation. Then the value ot y being 
added to, or fubtraAed from it, according as r was too. great 
or too fmall, will give the value of x nearly. Put r again 
for the value of x^ and repeat the optratipn for s^iother value 
of ;r, and another correAton of the root will be obtained, 
and fo ou to any degree of accuracy required. 

VOL. II. X BXAMPtE. 
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BXAMPLE. 

Given Af^+6Ar«—8;f— 235=0 qucrc x? 
By a few trials, we find xzrfomething more than 4.9; put 
rX4-9» andx=:r+j>, then the equation, after rcjeaine all 
the powers ofy, above the firft, becomes 

fi +3r»jH-6r« + 1 2r;~8r— .8^—235=^0 
ai. *• ^^? — f^^ — 6r*+8r 10.401 

^+J'==4-9+ioi=S<»^ +* nearly ; but by trial, this value 
of X will be founfl a fmall matter too great, put r=5.o6i, 
and xz^r—y^ repeat the operation, arid we have 

235 — r^ — 6r»+8r 
JP= ,_3y.a_,2r-f8 =-0010003, rw-y=r5,QOi-^,O0IO003 

=r4.999997=''^> nearly =r , and for a third operation, «= 

r+y, and.y= ■^-', ■ , ■ , ' — =.00000030001, &c. 

3r* + i2f^— 8 

hence jc=ir+y=5.ooooo300i, which gives the root true to 
5 places of decimals, and if the operation be once more 
repeated, the root will be found true to 20 places, &c« 
. whence a=5 nearly. 

Problem II. ^ 

To find the root of an adfef\ed equation by common 
Arithmetic \ that is, by the method of Trial and Error, or 

Doubli Pofiti6H. 

Rule. Find by trial, two numbers, as near the true.rooC 
as poflible : fubAitute thefe numbers feverally in the given 
equation, inftead of the unknown quantity} and find. the 
errors which arife therefrom. 

Multiply the difference of the two afTumed roots by the 

lefler error, and divide the prod uA by the difference of the 

errors, when they are alike, or by xheir ium, when they are 

unlike. Or fay, as the Turn or difference of the errors is to 

, the difference of the roots, (o is the leaft error to thecorrec* 

tion of the root. 

Add this corre£lion to the root belonging to the lefler 
error, if the root be too fmall ; but fubtraA if it be too great : 
the fum or difference will be the true root nearly* 

Take this root, and the nearer of the two former to the 
true one \ or what is fiill more convenient ; let the two 
affumed roots differ only by an unit in the laft figure on the 

rights 
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right, the one being tob Tmall and the other too great : then 
repeat the operation tor another corrcAion to the nearer root; 
and fo on, repeating the work until we arrive at any degree 
of exaAnefs required. 

Let the former equation bercfumed, viz. 

I. Given )c'+6w*— 3«=235 : qucre x f 
ift Operation 


Here, by a few trials, x is 
found to be more than 4.9 
and lefsthan 5.1* 

I ft Sup. 2d Sup. 

«= 4*9 andx=5.i 


I 


jif^=iii7.649 

6jf*= 144.06 

=::8jr:=— 39<2 

222.509 


132.651 
156.06 
—40.8 

247.911 
235. 


error, —^12491 cr. + 12.911 
fum er.=25.402 i diflF. repots 
=.2. As fum.er. 25.402 : .2. 
:: 12.491. : .0922.;^ then, 
4.9 + .0983 = 4.9983 = X, 
nearly. 

2. Given«^+*«H-;c=:ioo querex/ 


ad Operation. 


and 


j^=4.998 by ift fup. 
*= 5.001 by 2d do. 
hence by repeating the work 
as in the firft pofiiion, we 
obtain .0009999 tor the ft- 
cond corrediop of 5.001, 
and 5.001 — .0009999 s= 
5.0000001 =the hroot ; that 
is, x^i. 


aft Operation. 
Here it appears that x is 
between 4 and 5. 

ift Sup. 2d Sup. 

x=4 and ap=5 




Er. —16* error +55 

Sum of errors=:7 1 . 
Diff. aflumed roots= 1 \ then, 
As 71 : I :: 16 : 225=cor- 
i^eAion I hence /v=::4 nearly. 


2d Operation. 
I ft Sup. 2d Sup. 

x=4.2 and '=4-3 


«^=r74.o88 
X* =17.64 
x=: 4.2 


79-507 
18.49 

4.3 


95.928 
100 


•**i 


102.297 

100 


Er. — ^4.072 error -f-2.297 
(uoi whcreof=6.369 .*. 
As 6.369 : 1 : : 2.297 • O.036 
=the 2d correction of the* 
root s and 4.3 -— 0.036 :=: 
4.264, nearly. 

3d Operation. 

2 2 


root vttf nearly » and by te- 
peathig the operation OUce 
more, the valoe of the root 
w?ll be obtained truly to ib 
places of decimals. 
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3d Operation. | will giv^ Jtss^.264^2* ^^^ 

;r=:4.264 by id fup. and 

*p=4.265 by :id do. 
then by repeating the procefs 
as before, we have 6.60043 
for the 3d corredioD, which 
added to the firft pofition. 

Remark. This Tcc6nd method of Ending the roots of 
equations by Pofition, is facile in its operations, and univerfal 
in its extent, being applicable not only to all kinds of adfeAed 
equations ; but alfo to thofe whofe roots would be fought for 
in vain by any othek* way : for there are equations to be met 
with fo embarrafled with furds, that it would be almoft next 
to an impoffibitity to approximate the root otherwife. Nor 
can many exponential equations be f blved without the aid of 
Poiition, as mall be fliewn immediately 1: 

Given Vi^^x^ *^9c*+zol *+Vi96**— **+24V = 
114, querex^ 

After a few trials, we difcover that x is between 7 and 8> 
and very little more than 7. 


Then \/i44**— jc*+2o1*+v^i9()**--vs*+24^*. 
ift Sup, 2d St^. 

x:=:j and ' jr=8 

= 113*290 and 115*759 
(kouldbe 114. 114. 


Error ^— 07 ifa error + 1.759 

fum of the errors=:.2.469 : t : : 0.710 : '0.2 nearly, a*) 
7.o4-«2:=7.2=ir66t firft approximated, a little too larger 
hence for the 

2d Operation. 

V 1 44Jc*^— X* + 20^ * +\/ 1 96** — x*hP24\ * 

I ft Suf. 2d Sup. 

«=,7.i and xr=7.2 

= 113.877 and 114.392 
ir4. 114. 


Error — ai23 error — 0.392 
fumof^eiTorss.515 ; I :: 123 : .o24=:2d conreftion \ then 
7.l-fo.024:^x. very nearly j and if the operation b« 

repeated^ 
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tcpetted we tan approach the valae of ;r» at near the truth 
as we pleafc. 

Of Exponential Problems . 

An cxponemial problem is that in which the unknown 
quantity becomes the exponent of the power of Tome known 
or unknown quantity. Thus, jc*=:ioo» is an exponential 
equation $ and a xV^=^» Is another, &c. 

EXAMPLE. 

Given **=ioo, quere x f 

From the nature of Logarithms, it is evident, thatsrXlog. 
of x=log. of foO=2« Then by a few triab^ x will be found 
lobe between 3.5 and 3.6. 

I ft Sup. 2d Sup. 

x=:2'5 ^^^ x=^i*6 
Log. of x±=o.544o686 — ^ 0.5553025 

Xd jf=r3.5=i.904238 — 2.002689 

ihould bc=2. — 2. . 


error *- 0.095762 ttrcff + 0.002689 

Turn errors=:o.09845 1 : i :: 0.002689 : o.oo273=:firft 
correAion .-. 3.6— 0.60273^=3.59727=* nearly, and by 
repeating the operation, we find ^^=3-59728474747, &c. 

The two foregoing methods of folving adfe£ted equations, 
are univerfal ; particularly that by Pofition, which we 6ad 
applicable to exponentials alfo. There are indeed other 
curious rules ftiited to the foiution of equations under parti- 
cular circumftances ; fuch as Newton's method by divifors ; 
Cardan's, for -cubic equations; Des Cartes, for biquadratics, 
^&c. And although thefe feveral methods are highly worthy 
the fiudy of the Algebraift-, and refleA great honor on their 
refpe£tive inventors^ yet, as they cannot be comprized in 
the compafs of our Appendix ; we have been obliged reluc* 
tantly to omit them, and give thofe alone which are concife 
and applicable to all cafes. However, the author intends^ if 
Providence permits, to enlarge this Appendix; fo that it is 
at prefent, little more than the ikeleton of a large work on 
Algebra, now ready forprefs, and which hepropofes topub- 
li(h ihortly, in which the various methods of thofe excellent 
writers (hall be handled at IsTrge. 

INSTRUCTIONS 
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BOOK-KEEPING. 


BOOK-KEEPING is the mercantiU art of keepin^boob 
of accountSi in a fyftematic and regular manner : fo that the 
books of a merchant, or thofe of any man of bufinefs or 
property » (hould at all times exhibit the true ftate of bis 
affairs, (hew the exa£t fum of ready money in hand, the 
refpedtive fums due him by others, the quantity and value of 
all his property, the amount of his feveral debts, if he owe 
any ; and in £hortj a complete and correft fet of books of 
accounts, ihould afford perfect information on every fubjeft 
for which they may be confulted. 

To attain this great object many plans amd projefb have 
been deviled, according to the tafte and capacity of the Mer« 
chant. Trader, Gentleman, Schoolmafter, &c. : but all have 
failed except one,- faid to have been firft ufed by the Italians, 
ufually called the method by Dout/e Entry, This fyftem has 
been found completely to anfwer the end propofed; and 
experience has (hewn, that he who adheres cloiely to this 
method, arrives at the higheft. pitch of perfeffion expected 
in the art ; and that every defleflion from it is for the worfe ; 
and the farther the man of bufinefs keeps his books there- 
from, the more uncertain are his affairs, and the lefs can he 
or any other know whether he is in a profperous or ruinous 
ftate. True indeed there may be many merchants at prefent 
who keep their books by the method commonly ftiled Single 
^ntry ; but this plan is onl^^ a cri{^4ed limb of the great 
ftock; for although their weak method can never inforqa 
them of the quantity or value of the goods on hand \ yet 
they are obliged to call in the aid of the true jand Tcientific 

method^ 
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netbody in perfonal accounts, and give regular debits and 
credits therein. Upon the whole, this fyftem of Book- 
keeping by Double Entry, being the only perfe£l one that 
can poffibly be difcovcred, we think it ufelefs to trouble our 
reader with any other. 

The author being circumfcribed, in this Appendix, to a 
fmall fpace, a complete fyftem of Book-keeping cannot, in 
candour, be eipe Acd : however, he hopes he has given fuch 
rules in general, for journalizing, (which is his ultimate 
objeA,) that not only pupils and beginners may profit by ; 
but that many eminent clerks apd book-keepers ipay find 
worthy their moft ferious attention. 

General Rules for yournalizing by Double Entrym 

. T. In the common tranfaftions of bujing and felRng^ otk 
the merchant's own account. 

GZNERAL RULES. 

L In buying Goods, 

1 , The thing received is debtor to the thing given for it ; 
that is, 

2, When you buy goods for ready money: make the 
goods, mentioning quantity and value, debtor to Ca(h ; and 
vafh Cr. by the goods^ &c. 

3* When you buy goods en credit ^ or as it is ufuallj 
termed, 9n timt : make the Goods, mentioning quantity ^nd 
value. Dr. to the perfon from whom you bought them i and 
that perfon Cr. by the goods. 

4. When Goods are bought for your own Note : make 
Goods Pr. to Notes payable, mentioning interefting parti- 
culars ^ ^d Cr. Notes payable, &c. 

5* When Goods are bought for a good bill in nny poflef- 
fion, payable to the holder: make Goods Dr. Xo Bills 
receivable i and Bills receivable Cr* by Goods, &c. 

11. In felling Goods, 

T. When Goods are fold for ready money: make Cafh 
Dr. to Goods -, and Cr. Goods by CaA, mentioning quan- 
tity and value, &c. 

2. When goods are fold on credit: make the Buyer, 
(naming him) Dr. to Goods ; and Goods Cr. by that perfon, 
mentioning quantity and Value, &c. 

3. When Goods are (old for an accepted biU : make bills 
receivable Dr. to Goods ^ and Cr. Goods by Bills receivable^ 

The 
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The Foregoing are the moft ordioary fimple occurences in 
common buHnefs ; but to have a more general and enlarged 
fet of inftruAions for all cafes, whether fimple or complex^ 
we (hal) enter more fully on the fubjeA : 

Of f articular Tradi. 

When a merchant^ a man in trade, or a gentle- 
man of property, propofes to open a complete fet of books, 
and to proceed to keep his accounts with fyflem and accu* 
racy ; the firft thing \q be done is to take an inventory of the 
whole of his property, in which inventory muft correctly be 
fpecified, the quantity of calh in hand, the quantity and 
value of all the feveral diflferent kinds of ^ares belonging to 
him, whether in his own pofiefflon or in the hands of 
AAors, his (hips, houfes, lands, &c. together with the ezaft 
fum that every man in his debt owes him ; and laftly, the 
correA fum he owes to each of his creditors: And this 
inventory conftitutes the firft entry or tranfaAion recorded in 
his day-book, after which the common occurrences of buying^ 
fellings paying or receiving money, &c. are regularly to be 
Mgiftered in the day-book in the order of their date. 

The method of journalizing the inventory or firft article of 
the day-hook is thus : Sundries Prs. to $/0cl, mentioning the 
particular accounts, viz, Cafh for the ready money in hands» 
warcsj naming each particular kind with the quantity and 
▼ahie, fliip A., fhip B., &c. ^ houfe C, houfe D., &c. | 
lands £., lands F., &c. and then the (everal peribns, A^ B., 
C, &c. with the fiim^ they owe ; and laftly, Stock Dr. to 
Sundries f gaming each particular perfon, with the exaA (um « 
he owes each Creditor. And the difference between thefe 
two aggregate fums, viz. that for which the Stock account is 
debited, and that for which it is credited, points out the 
exa£t ftate of the merchant's affairs at the time of opening 
his new fet of books. 

The other articles of the day-book are regularly jour- 
nalized in the order of their date thus : 

I. Goods bought for ready money. 

Rule. Goods are Pr. to Cafti as aboye, and Caih ^r. by 
the Goods ; this clears Calh a^couiit of wh^t it wai^ oharged 
to Stock, and brings it on the Goods, which muft bring in 
what they coft or was loft \(i themj i^^d thi^ p^ all occafions 
one accQuut dears the other. 
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2. Goods bought upon time* 

Rule. Make fuch Goods Dr. to the Seller i he Cr. by tb« 
Goods. 

3. Goods bought^ for part ready money and part upoa 
time. 

Some would make Goods bought Dr. to the Seller for all, 
then the Seller Dr. to'Cafh for what is paid. This makes 
the man creditor more than his due, which indeed the 
other balances. But there can be no reafon why the feller 
ihould be credited fo muchy or Cafli by a wrong account. 

The correft fjftematic way is to make the Goods Dr. to 
Sundry Accounts, viz. to Ca(h for what is paid, and to the 
Seller for what is owing, referring. to the folios of Ca(h and 
Seller's Account. The felling man Cr. by Goods bought, 
fo much as is left unpaid, and Ca(h Cr. by goods for fo much 
ready money paid : this gives each account its juft due. 

4. When fundry parcels of goods are bought for ready, 
money. 

Rulf. The feveral (and refpeAive goods) muft be made 
Drs. to Calh for the value they (land in ; and Cafli Cr. by 
fundry accounts for the total amount. 

5. When feveral parcels of wares are fold for ready 
money. 

Ru/e, Ca(h Dr. to Sundry Accounts (referring to the folios 
where the ievcral parcels fold are entered in the Ledger) for 
their whole valuc*-4he refptAive wares creditor by Caih ; 
each for the refpe^ive quautitv and amount. 

6. When wares are bought on time, and booked, and 
afterwards ready money is paid upon difcdunt. 

RuU. The Seller Dr. to Sundry Accounts, referring to 
the folios of each of the fundries, viz. To Caih for the Uim 
paid him, dedufting the difcount, and to Profit and Lo(s for 
the difcount-^and each of the Sundries, viz. Ca(h and Prcfit 
and Lofs Cr. by the ')eilcr for the rcfpcftive fums. 

7. When wares are lold on time and bookedi but money 
received prefenMy after, for the fame, allowing difcount. 

Ruli. Sundry Accounts Dr. to the Buyer, viz, Cafh for 
the value of the wares, deduding the difcount, and Profit 
ond Lofs for the difcount — The Buyer Cr. by Sundries, viz. 
Cafik for the fum received, and Profit and Lofs for the dif> 
count. 

8. Goods fold for an accepted bill. 
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kule. Make Bills Receivable Dr. to the Goods. The 
Coods (naming them) Cr. By Bills Receivable. 

9 When you promife a man mooey for fomething he was 
to perform, which is not perforf;ned ; you are freed from the 
debt until it is perforated. 

Some make Promife Account Dr. to the perfon to perform, 
which gives the man credit before thenion«y be juftly due ; 

Rule, Make Conditional obligations {which is a general 
title for all accounts of a like nature) Dr. to the Performer 
his account conditional^ by which we fee that he is not 
really creditor till the bufinefs is accomplifhed. 

10. But when you promife from conQderation of indi* 
gcnce, former favours, &c. 

Rule^ Make Promife Account Dr. to him to whom the 
promife is made \ it being an abfolute declaration of the 
debt. 
,11. When money is lent on interefl. 

Rule, Make the Borrower Dr. to Cafb» and Cr. Cafh 
, by the Borrower. 

1 2. When you borrow money on inttrefl, 

RuU, Make Cafh Dr. to the Lender-^and Cr. the 
Lender by Cafh* 

13. When interefl is paid by jrou and the principal con-* 
-tinue. 

Rule. Profit and Lofs Dr. to Cafh for the fum paid— 
Cafh Cr. by Profit and Lofs for the fame fum. 

14. When money is received by yQu for intfrcfl, and the 
principal contmue. 

Rule. Cafh Dr. to Profif and Lofs for the interefl 
received — Profit and Lofs Cr. by Calh for the fame* 

15. When you receive a bill from your correfpondent to 
be carried to the credit of his account^ and find it honoured 
with acceptanoe. 

Rule, Make Bills Rcccif'able Or. to .your Correfpondent \ 
and Cr. youlr Correfpondent by Bills Receivable. Some 
abfurdly Dr. the Acceptor j but this brings the name of a 
perfon into your books> with whom yc.u may probably never 
have the leaft dealings; becaufe the bill may be difcounted 
at the Bank| or paffed away in payment before it becomtt 
due, and in that cafe you have no farther bulinefs with the 
Acceptor. 

16. There is a certain way of buying and felling» though 
not very ufual, yet practicable ; r:nd that is for goods to be 
delivered at a certain time, and ac a price agreed on.'^Foe - 

T 2 this 
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this there arc fcveral ways ; foroc make Delivery Accoant ill 
place of ihc goo^s not yet received t>n to the Seller, bound 
perhaps only upon promife to deliver them, (which as our 
example of promiKing) makes the man Cr. before the money 
is due, and conCcquently no difference bftween debts abfo- 
lutely due by you and thole you owe conditionally. 

Rule. Kiake General Account of Goods not received, 
or Account of Ctmdiiional OiiigationSy or any other title which 
may be found moft anfwerable to the defign of knowing ihc 
quality as well as quantity 6t goods Dr. to the Seller his 
jtceeuni conditiorinl' 

1 7. When wares are to be paid for at fcveral payments, 
Ruii. Make the Wares (naming them) Dr. to flic Seller 

for their value, mentioning the fcveral days of payment in 
the Journal— The Seller Cr. by the Wares for the like foin, 

18. When in lieu of a debt you receive goods, where 
value is more than the debt due to you, which furplus it 
returned in cafli immediately ; 

RuU. Make Wares bought (naming them) Dr. to Sundrf 
Accounts, viz. to the Seller for fo much as, his debt was^ 
refcrrinijg to the folio of the Siller's Account ; and to Caih 
for the lurphis— The Seller's Account Cr. by Wares, fortlic 
amount of the debt, and Gafli Cr. by the Wares for the fur* 
pl^s paid. 

19. When in payment of a xlebt you fell goods to yoor 
Creditor, whofe value exceed his debt, and he returns you 

^the overplus in ca(h» 

'RuU. Make Sundry Accounts Dr. to the Watcs (naming 
them) viz. the Buyer for fo much as his debt was, and Caih 
for the overplus returned — Cr. by Sundry Accounts, 
referring to the folios of Caih and the Buyer'$ Account. 

20. When you give wares in -ioricrj and receive other 
wares of an equal value for them, 

RuJe. Make Wares received Dr. to the Wares given fo> 
the amount— -and Cr. Wares given by Wares received, men- 
tioning quantity and value in both cafes. 

21. When wares are i>ought part for wares and part ready 
money : 

RuU. Wares bought Dr. to Sundry Accounts, referring 
to the folios of Wares fold and Cafh— Wares fold Cr. by 
Wares 1x)ught for the value of thofc fold, and Cafh Cr. by 
Wares bought for the fum paid in money. 

22. When wares ere fold for a part wares and part ready 
money. 

Ride. 
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Ruk, Make Sundry Accounts Dr. to Wares fold, Yiz. 
iVares bought for what they cod, and Cafli for the fum 
received — Wares fold Cr. by SundrieS| referring to the folios 
of the wares bought, and Caih. 

23. When you pay money for a (hip (or part thereof^) 
Rule. Ship (naming her) Dr. to Calh, for the fum pald^ 
mentioning the mafter and what pare you hare bought**— 
Caih Cr. by the (hip, the fum paid mentioning to whom* 

Accounts Proper in Foreign Trade. 

iiifinition. Proper accounts in Foreign Trade are, 
#hen you fend your goods beyond the fea, to fome corref- 
pondent, for your account, to be fold. 

1. When you (hip off wares, (which had been pofted). 
Rule. Make voyage to fuch a place (mentioning the place 

whither you fend them) consigned to your faAor or correl^ 
pondent (mentioning his name) Dr. to Sundry Accounts, 
▼iz. to the wares (hipped for their v^lue, (naming the (hip 
ahd mafter's name) — and to Caih for charges of merchan- 
dize», for the fum paid on them (naming the wares) and the 
wares Cr. by the voyage, &c, and Cr. Cafh by the voyage for 
the charges thereon-^All this is in hazard by the voyage, it 
is therefore charged, and hereby we fee what goods are at 
Tea. 

2. If you make infarance upon the voyage, 

RuU. Make the voyage Dr. to Inf'urer for the premium, 
if not immediately paid \ but to Caih if paid, and Cr. Infurer 
by Voyage in the one cafe, or Cr. Cafh in the other. The 
reafon of debiting the voyage for the premium is evident, 
bfccaufe that fun^ is a charge attending it. 

If the goods are loA, and the voyage not infured, make 
Profit and Lofs Dr. to Voyage^ — and Cr. Voyage by Profit 
and Lofs. But if the Voyage be infured, make Sundry 
Accounts Drs. to the voyage, viz. the Infurer for the netc 
ftina he is to pay, and Profit and Lofs for all deficiencies— 
and Cr. Voyage by Sundries, referring to the particular 
kHios for the debits. 

3 . When money is received upon infurance. 

Rule. Make Cafh Dr. to Infurance Account, expreffiag 
wliat fum you infured, to whom, and on what account-^ 
infurance Account Cr. by Cafh, &c. 

4. If the goods you infured ava loit^ 

RA* 
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Rule. Make Infurance Account Dr. to the perfon to whom 
foo infured the fuih loft (or to Cath if p:iicl) mentioning the 
ibm iofiired by you, to whom, and on what accoont*-Kaid 
the perfon or CaOi Cr.^7 Iniurance Accooot, &c. 

6. When you are balancing the Account of Infnrance^ 
Rule, If the furti on the Cr. fide exceed that of the Dr. 

make Infunmce Account Dr. to Profit and Lofs for that 
cxcefs ; but if the Dr. fide exceed the Cr. make Profit and 
Lofs Dr. to luiiirance Account for that excels^ and in both 
cafes per contra creditor. 

7. When you lend money on bottomry, that is, on the 
Security of the faFe arrival of a (hip at a certain port, 

Rule Make Bottomry Dr. to Ca(b — and Cr. Cafh by Bot« 
tomry. 

8. When Infurance is made on fuch bottomry. 

Rule. Make Bottomry Dr. to Caih for the fom paid—* 
and Cafli Cr. by Bottomry. 

9. If my faAor writes me he has received and fold my 
goods for ready money, 

Rule. Make h&or at — — , (mentioning the place where 
he lives) my Account Current Dr. to Voyage to fuch a place^ 
for the known fale in fterling money, being the neat pro- 
ceeds of wares, as by his account, fold for To much foreign 
coin (mentioning the exchange.) Then make Voyage to 
fuch a place, configned to (uch a perfon, (mentioning your, 
factor's name) Cr. by my faAor at fuch a place, my account 
current, for fo much fterling money as you know by his letter 
the foreign coin of the neat proceeds amounts to. 

Note. I . By the abo?e we know what is gained or loft by 
the voyage. 

^. Account current is' when the money may be drawn for 
at pleafure, in our own country currency ) but my accoimt, 
or our account with any fadlor is, when his country currency 
differs from ours ; fo that he is obliged only to pay in the 
coin where he is. Therefore, in the Ledger there are com- 
monly two money columns ; one for our money, the other 
for foreign : by keeping a foreigner's Account, in this manner, 
that is with double columns ; the inner fof the currency of 
his country, and the outer for that of ours ; his account is 
eafily balancedi^ to the fatisfa^ion of the parties, and the 
gain or lofs, by the various rifes and falls of exchange 
quickly come at. 

10. When 
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TO. When your faAor writes to you that he has received 
your goods formerly configncd to him, but as yet has made 
no fales. Then if you do not wifli to.multiply accounts, 
you are only to make an entry thereof in your memoranduoi 
booky and file the letter; and then wait till you receive his 
account of the faies. Some however do make an entry of 
fuch intrlligcncei and debit Wares in the hands of fuch a one 
to Vo\ ipe for the whole debit amount, and credit the 
Vovag ' for the fame debit. Afterwards credit is givep 
regularly to the goods^ for the amount ok the feveral fales of 
which intelligence has been fent, and the faAor debited, if 
he rttint not in the mean time, for the refpeAive amounts 6f 
the feveral faltrs. However, as we obferved above, the better 
way is to make no entry in the day-book until the tntelli*' 
gence of the whole account of fales come to hand ; then if 
the factor n^xnit not> make Faflor, my account current, Dr. 
to Voyage for the nett proceeds — and Cr. Voyage by FaAor 
for rhe nett proceeds \ but if he remit the whole or part, tfaa 
debtor or debtors are eafily determined from the preceding 
cafes, and the voyage ft)ll Cr. &c« 

11. When your fa£lor remits you a bill, and the bill is 
accepted : 

Some make the Acceptor Dr. to the FaAor my account 
current ; in an exchange of remittances or drafts in cafes of 
this nature, fiich a method may be ufed. — But there rs a 
fecond way, viz to nriake Bills Receivable Dr. to the Remitter; 
this does not only anfwer the detigu to know the nature of 
d.ebts, but alfo prevents the introduction of m^ny needlels 
accounts. 

1 2. When I have advice that my fa£br has (hipped goods 
upon my account. 

Rule. Make voyage from fuch a place Dr. to Fador mj 
account current, for all cofi till on board — for as fpon ais the 
goods are on board, factors ordinarily give advlce^t mid wt 
become Dr. to them. 

13. When they arrive. 

Rule, Such goods, or fuch a cargo arri^ng, as we keep a genet* 
ral or particular account. Dr. to voyage from fuch a place, for 
what it was Dr. which clears the voyage, there being no loft 

bf 
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hf it. LikewUei to Charges Account, for the charges, liich 
as freight, landing, &c. it being on their account.— -Some 
make cafliCr. for fuch of the charges as are paid, and charges 
account only for what is owing ; but the former way, (and 
to bring in cafh once a month or the like, as by the book of 
petty charges we find convenient,) is the beft and readieft ; 
for by it we know the exz£t account of what charges has 
been on any account i it alfo faves the trouble of a great 
many pollings of fmall parcels in ca(h account. 

14. If my factor take all or part of my goods for his own 
ufe, and advifes me thereof, and that I may draw for part 
at pleafure, the reft he will pay at time, 

Ru/i* Make Sundry Accounts Dr. {o Goods in do.^ 
hands, or to Voyage, as the cafe requiresi from the former 
methods, viz. He my Account current, for the fum I may 
draw for, and do. My Account current upon time, for the 
remainder : this diftinflly anfwers the deCgn of giving each 
account its exaft due, and fhows the quality as well as quan- 
tity of debts* 

15. When you order your Fafior beyond fca, to (hip off 
goods jto your correfpondent for his account, 

Ru/e. Make your correfpondent my account current Dr. 
to the fa£lor my account current ; and Cr. the FaAor my 
account current by the ^orrefpondei^t my account current. 

16. When you receive the content of a bill here, and ihercr 
Qppn 4i;aw tb^ f^^me on your Fafior to pay to the o^er of 
hun that paid you. 

Rule, Make Cafh Dr. to the FaAor at fuch a place, my 
account current for fo much fterling received of fuch a per- 
fon my bill drawn on ditto. FaAor, payable by him to fuch 
a perfoD at fuch a time fo much foreign coin which at fo 
much exchange makes fterling fo much. Then make FaAor 
ftt (neb a place my account current Cr. by Cafh, && 

17. When you deliver a bill here drawn upon your Fa&or 
beyond iea, and receive not the content till fome time after. 

Ru/i. The perfon to whom you deliver the bill Dr. to 
Faftor at fuch a place my account current in fo much fterling 
for fo much foreign coin drawn upon fuch a FaAor payable 
at fuch a time to fuch a pjQrfoi;i 9c order, the exchange at fo 

^ucb fterling, for fo .mucl\ fofeigu coin makes • FaAor 

at fuch a place n»y account current C^. by the perfon to 
whom yott delivered the bill 

18. When 
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t8. When you receive advice that your Faftorat one place 
lias drawn a bill on your Fador at another place. 

Ruh, Make the draiving Fa(ftor my account current Dr« 
to the paying FaAor my account current, for fo muchforeiga 
coin drawn by — «<— payable at fuch a time» to fuch a perfon^ 
fo much foreign coin ; which| at fuch a. rate of eKchange, 
makes Iterling ■ Then make the accepting faftor mf 
account (mentioning both their names, fums, &c.) Cr. by 
the drawing fadtor, &c. ^ 

19. If your correfpondent break, and you agree with him 
to have no payment until recovery or the like. Some would 
make Profit and Lofs Dr. to him mv or his account current 
according as the debt was« But the more exa^ method is 
to make my account of Defperate Debts, or my Account 
Defperate Dr. to him, my account current according as the 
the debt is. By this we know the debt is.ftill owing, though 
payment be uncertain. 

20. When we compound with him for part, 

RuU. Make Sundry accounts Dr. to my fa£lor| his or 
my account current, Cafli for the fum received, and. Profit 
and Lofs for the fum abated. Then Profit and Lofs if 
juftly Dr. for the fum abated. 

Fa^orage Accounts in Dome/lie Trctde. 

Definition, Thefe accounts are when a trade is managed 
by a Fa£tor or his fervants for the; employer^ whom the Fac- 
tor ferves on commifiion. 

1 . When a Fador receives wares from his employer. 
Rule. Make account of goods for your employer Dr. to 

Ca(h, for fo much paid cuftom, freight, &c. at the receit. 
Then Cafli Cr. by account of goods, &c. fo much paid. 

2. When wares, received in commifiion by a FaAor^ arc 
fold for ready money. 

Rule. Make Cafli Dr. to acco^nt of goods for the em- 
ployer for the fum received. Then make Account of goods 
for the employer Cr. by Caih for the fum. 

3. When commiffion wares are all fold by the Fa£lor in 
barter. 

Rule. Make goods bought in barter Dr. to the employer 
his account oi wares. Account of wares &c. Cr. by wares 
received in barter for the fum. 

4. When wares in commifiion are fold part for ready mo- 
ney and part on time. 

¥0!* II. % (R«fr. 
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Xtde. Make Stindry accounts Dn to aocoimt of goods, 
lor account of the employer, viz. ca(h for the (ban received^ 
the buyer for the fom on time. Account of goods for the 
employer Cr. by fundry accounts for the total \ralue of the 
goods fold, referring to the folios of the account of buyer 
and cafli. 

• 5. When wares are fent to an employer in return with 
charges in (hipping off. 

Rule. Make Account of , wares for Account of the owner 
(or your employer) naming him, his account current Dr. to 
fuodry accounts, vi^. to the goods (hipped off, naming the 
value and goods with the name of the (hip and roafter, and 
to cafti paid for cuftom and other charges. Then make 
Wares fliipped Cr. by the employer his account current for 
the value, and Ca(h Cr. by the fame account cunent fiof 
the charges, &c. 

Ncti. If thefe goods were bought by order and on the 
account of the emptoyer, with ready money « and not entered 
before in your leger. 

Rule. Make your employer, naming him, his acoount 
current Dr. to Ca(b, (or the value of the goods and chai^ 
of (hipping off. And Ca(h Cr* per cbntra. 

6. When you accept a bill drawn on you by your correT- 
jpondent at fo many days fight, and honor his bill with acccp* 
tance. 

Rule. Make your correfpondent Dr. to Notes payable : 
and Cr. by Notes payable by the cofrefpondent. 

Remark. It is a(toni(hing that fuch a tranfadion, which ^ 
i$ one of the moft -comftion occurrences in trade, (hould be' 
overlooked by 99 out of 100 of our authors on Book-keepings 
and generally abf'urdly done by thoTe who take notice of it. 
Dowling, Tackfon, &c. make no entry in the day-book un- 
til the bill IS paid^ whereby the correfpondent's account can 
not be balanced at any time fooner than after his biUs are 
all difcharged, except by an appeal to the bill-book; and 
then if with this affiAance it be balanced, and debits made 
to him therefrom, new debits will emerge again from the 
&me Turns, &c. 

1 hat notes payable and bills accepted by you are of the 
famt nature in effcA needs not to be demonftrated. 

FaStetaie 
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FaSarage Accounts in Foreign Trade. 

DefiniiiM. Thefc accounts are when a Factor cannot caurjr 
•n the bnfinefs of whom he ferves on commiffioh without ' 
affiftance of foreign correfpondence, for whofe returqs he b 
accountable to hb employer. 

When goods Tent to fea are infured by yoa on ac- 
cpunt of your employer. 

RuU. Make the employer Dr. to Caflt^ (if yoa paid the 
ipfurance money prefently.) And Ca^h Cr. by che employer 
&c. But if the infurance money was not to be paid preient- 
ly, then employer, &c. Dr« to the infurer. And infurer 
vr. by the employer, 2pc. 

Company Accounts. 

H&finiiions. Company accounts are when a (lock is em- 
ployed in common between feveral merchantSi in the way of 
trade, and each partner is to have a (hare of the gain, or 
bear a part of the lofs in proportion to his ftock } as taught 
in our Arithmetic, Volume ad, page 24. 

Or ; Company trade is either when two, threes or more 
join for a certain voyage, or any prefenr occafion, or in a 
ftanding trade, i,i. to carry on all bufinefs in one body 
conjointly. 

if I buy goods, having a commiffion from another for a 
part to be on his account, and a part on mine* I'he uTual 
way is to make the goods (the whole that Is bought,) Dr. to 
the Seller, if upon time, and to Cafli, if for ready money^ 
naming in company for all. Then my partner is Dr. to his 
account in company for his ihare: but 1 being only as h&m 
for that of his, and obliged to give him a particular account 
of the fame, our tranfadtions may be kept feparately, as not 
appertaining to company affairs, by making each of them 
diftinftly. Dr. or Cr. for what is owing to, or by them re* 
fpeftively as in the former methods of accounts } thefe di& 
tindions being exaftly minded, viz. if the accounts be kept 
after this method, (or as in company) to make Tuch things iq 
company Dr. for what is doe in company, never failing to 
make partner Dr. to ditto his account in ^mpany for ait 
part of what is to be paid in for his partj a^nd fo Qr* for 
what comes to his (bare to receive out, 8(c. 

And if the accounts be kept after the oetter way (or fepa- 
rately) mine own (hare, as in particular trade, and my part- 
ner^. as in fa^koryt there can no more cUficultics occur, if 

z Z fingle 
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"Sngle trade and the defign be underftood. When fereral 
join ftocks with me to be employed as the company ihall 
think fit» and I am appointed to keep the company's accounts 
in mine own books : througl^ every paflage in fuch com- 
pany, my afiairs are to be confidered ay in (ingle or par- 
ticular trade, dift^pA from thofe in company \ for it is necef- 
fary that their accounts be ib kept, as at any time I may di& 
tinguiih between the companies and mine own proper con- 
cerns, to the mutual advantage and fatisfaAion of the parties 
concerned, which can be done no other way than by keeping 
the^ fo, that I may bt; enabled upon all occafions, without 
trouble, to know the exa^ orcumftanccs of our refpeAiv^ 
concerns. 1 here muft likewife be fuch precifion in the 
Alphabet, as mt balancing the company's accounts, I may 
clearly fee what accounts belong to them diftindlly from mine 
own, without the Icaft trouble to my memory. 

I. "When fever^I per fons join you in company trade, and 
an equal Qiar^, (boie paying in their whole fhare. Tome 
paying part, (bme paying intered, &c« 

^i//f. Make Sundry Accounts Dr. to Sundry Accounts^ 
for the whole *-^Then make Cafli in pompany Dr. to his 
account in do. Company, who pays in his Ihare agreed on. 

Make His Account with Company Dr. to Sundry Accounts 
who pays intereft, i^iz. to his account in company for his 
principal (mentioning the time) and to Intereft Account in 
Company fof the Intereft. 

ftri ake His ilccpunt with Company Dr. to his Account \fk 
do. Cpmpany, who is to pay in a (hort time* 

If you pay in half your own fliare, make fund'ry accounts 
Dr. to part.cular fliare In do. Company for your ihare, viz« 
Ci^fh in ccmpan) for i paid^ and Proper concerns with do. 
con pany for the remaipder not paid. 

Ihen make Adventure, in Company Dr. to Sundry 
Accounts your ibare^ viz. To cafti, for i piud to company 
caih— and to Company the remainder not paid. 

2. "When goods are bought upon time for the Company^ 
Ruli. . ^l^ke Goods ip Company Dr. to the Seller with 

do. Con. pany. 

3. Wiiep a partner pays in his ikarCj part money, part 
. goods, 

Rule. Make Sundry Accounts Dr. to him with com* 
pany^ viz. Ca(h in Company for theium paid— Goods in do. 
for their value. 

4. When 
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4. When' you buy goods for ralb> lor the ufe of a part- 

oerdiip, T tor youricH, and i for your partner j being both 
equally roncerntd, 

Rulr. M.4kc: undry Accounts Dr. to Ca(h, viz. Goods in 
Compuitv Dr tor your halt, and partner Dr for his half: 
then 1 r. Cafh by Sundries, referring to the proper fojios for 
the debits. 

5. Wii«:n the company, by confcnt, take in another partner, 
each qu>uin«^ equally, 

Ruie» M kc S.'dry Accounts Dr. to Sundry Accounts 
the whole quit — M.ikc his account in do. Company, Dr. to 
do. with do. tor ihc part qi i — Mak- liindry Accounts Dr. 
to him with compmy who (>ays jntcreU, viz. do. his account 
in do. conipafiy t'lc iiim quit und intereii account in do. 
coa*pany \\\- par? iie w<is to pay as intercity* ^iake particular 
fliare in do. company Dr to proper concctns with do. your 
p^rt quit. 'I i" It .r.ake Company Dr. to Adventure in do* 
for your p.irr qint. 

6. Wlicn )ou ajjd three others enter into partnerfhip, all 
being equally concerned, and each of the three paying into 
your hands his ^ O' the jf>int ftock in ca(h r how are yoo, as 
the afting partner, to journalize this ? 

Rule. Make C ih ui Company Dr. to Stock in Company, 
(keeping a ieparaiv^ *et ok company books) \ then in your own 
books, make Adv. n^un in Company Dr. to Ca(h tor your 
parr, removing the caih trom your own cheir to that of the 
company's ftock chelt. <Jr thus, Cafh \% Company Dr. to 
Sundry Accounts, viz. to 'ach parcqer, his account in com- 
pany for his I part, and to caOi for your part put in. Or 
thus, Cafh in Company Dr. to Cafb for your part, keeping 
inner columns in cafli in company account, fot the fixed 
ftock, and your proportional part put in the outer. 

7. To charge coming in with advance for his privilege. 
Rule. Make hihi with do. Company Dr. to Sundry 

J^ccoMTiiSy viz. To do. his account in do. for his fhare^To 
intereft Account in do company, the Turn for bis privilege. 

8. When you pay the partners out of the company's 
(^aflfi, the* money they quitted, to make room for another 
partner. 

Rule. Make Sundry Accounts Df. to Cafh in CompaD/t 
viz. each partner with do. company the fame quit. 

Make proper concerns with do. company your fum— Then 
pake ypur own Caih Dr. to Company your I'um taken out. 

o. When the partner received pays, 
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Ruk. Make Cafh in Company Dr. to bim with do. Cooi'* 

paoy. 

ID. When company's goods are fent abroad, 

Ruk. Make Voy^ige to inch a place in company Dr. to 

SundrieSi viz, to goods (hipped off in company and to 

charges in do. company thv- whole. 

1 1. When my faAor or correfpondent advifes of his draft 
on me) 

Rule. Make Fador his accoant current Dr. to Notes 
payable- (wtien accepted); and credit notes payable by the 

1 2. When the company have retmns of goods formerly 
(hipped off, 

RuU* Make Goods in company Dr. to Sundry AccountSi 
the whole, viz to voyage in company for what the voyage 
was Dr. and to charges in company for duty, && paid. 

13. When by conf^nt of the company I numt)ered goods 
among theirs, and drew from their cafh the value, 

Ruie, Make Goods in company Dr. to Calh in do. com- 
pany-^Then make Cafh Dr- to Sundry. Accounts the whole» 
viz. to Goods for your part, and to partner for his. 

14. When company's goods are Ibid, part for ready 
money, and part on time. 

Rule. Make Sundry Accounts Dr. to Goods in do. com- 
pany, via. c^f and the buyer, (naming him) in do. company 
the refpeCtive fuma. 

15. When I join another in expedation of gaining by 
. exchange, and accept a bill, 

Rmlt. Make Partner, our account of exchange in com* 
pany Dr. to Notes payable. 

i6. When advifed that goods (hipped for company are 
arrived, 

RuU. Make Goods in company in han4s of — — - Dr. to 
Voyage to — — in do. company. 

1 7. Wheft fuch goods are fold abroad, 

RMtk. Make faAor at i*— pur account current Dr. to 
Goods in do. company, in hands of do. 

18. When I receive a bill from my partner is exchangCf 
RuU^ Make Bills JEtcceivable Dr. to partner at -—*— our 

, account of exchange in company, &c. 

19. WkcQ 
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10. When I fell compny's goods to their Dr. who ptn 
•11 off; 

Rule. Make Calh in company Dr. to Sundry Accottnts^ 
vix. to the goods in company for their valne* and to the 
Debtor with do. company for what he owed, the fum. 

20. When for an accepted UU p^rt money is recebed, the 
reft di<€ounted» 

Rub. Make Sundry Accounts Dr. to Bills Receivable^ 
vis. cafli^ for the fum received, and Pr^ and Lrft for the 
difcoont. 

at. When goods for an account of my fador are fold on 
lime, 

Ritl0. Make Buyer Dr. to Factor his account of wares. 

aa. When advifed that company's goods are all fold on 
credit, 

Run^ Make Fa£hir at fuch a place company their account 
pf falesDr. to Goods in do. FaAor's hands. 

23. When you fell fador's goods for ready money, 

RuU Make Cafli Dr. to FaAor his account of wareSf 
for the fum. 

24. When caih is received for goods formerly fold for 
my fa&dr and allowance made for prompt payments 

RuU. Make Suodry Accounts Dr. to the Payer, vis. 
calh for the fum received, and fsiftor's account of wa^es (or 
his acct current) for the abatement. 

25. When the company, by mutual confent admit another 
into the partnerfliip, each partner taking up his proportional 
part of the gain, if any ; fo that the company now eucreafed 
in number, have no more ftock employed than formerly. 
How are you, as the aAive partner, the new partner, and 
each of the others, to journalize this \ 

. Rules for cJqfing the old fet of books and opening a 

new fet. 

.1. Let every article or entry in the day-book be carefully 
tompared with the correfpondent. entries of the Journal, fo 
that there may be a mutual agreement between them in every 
particular } and that the (everal Drs. and Crs. be clearly and 
accurately pointed out in the journal. Then let a fimilar 
fcrutiny be made between the Journal and Leger : and let 
all errors be carefully expunged and corrected in the Leger^ 
until it is found perfe£Uy to agree with the Journal. Having 
examined the Leger thus^ and being fatisfied that all the 

Journal 
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Journal is AiUy and accurately poftcd^ you then proceed te 
balance the feverai accounts in the Leger thus : 

a. Having prepared a balance (heet for the balance account, 
caft up the amount of the debit and credit fides of the csrili 
account, and the excefs of the Dr. fide above that of rh^ 
Cr. (hews the exaA Aim of ready money in hands ; then 
place that fum on the Cr. fide of cafh account ; and aifo on 
the Dr. fide of the balance account, r;iying By Balance, &c. 
in the ca(h account, and to Cafli, &c. in the balance account $ 
the total of both fides of the caih account being then equal, 
that account is now clofed and balanced. Again, the other 
real accwnis of wares, (hips,' houfes, lands, &c. are clofed, 
cither by the aid of balance account, that of Profit and Lofs, 
or laftly, by balance and Profit and Lofs. Thus: when 
none of the wares are fold ; then credit the account of ^warea 
for the whole quantity and total amount of coft and charges, 
by balance, &c. and debit the balance acct. for the fame fum^ 
mentioning the quantity, &c. When all the wares are fold ; 
then if the amount of the ^credit fide exceed that of the 
debit \ take their difference, which (hews the gain ; and 
debit the account to Profit and Lois for the gain, and credit 
the account of Profit and Lo(s by the wares for the fame 
fum. 

But if the amount of the debit fide exceed that of the 
credit, take their difference, which (hews the lofs ; then 
credit the account by Profit and Lofs for the lols, and debit 
the account of Profit and Lofs to wares for the fame 
fum. Lafily, if part be fold and part not ; thei^ credit the 
account by balance for the quantity remaining unfold, 
valuing it at the rate it coft you, and debit the account of 
balance to wares for the fame fum, mentioning quantiry, and 
dofe the account now by the aid of Profit and Lofs account, 
cxaAly as in the cafe when alt were fold. 

The other real accounts of (hips, houfes, lands, &c. are all 
doled in like manner with thofe of wares. 

N. B. If the total amount of the debit and credit fides of 
any account be exactly equal to one another, that account 
has clofed already of itfelf. 

Petfonal Acceunts. 

3. All common perfonal accounts are fimilarly clofed, viz. 
by the aid of balance account, provided the accounts are kept 
by the parties in the fame country currency. Thus, find the 

amooat 


INSTRUCTIONS FOfe BOOK-KEEPmc* I77 

amount of th« debit and credit fides of the account, injd take 
their difference ; then if the debit fide be the heavieri that 
difierence (hews the fum due you by that peHbn $ biit if the 
credit fide be the heavier, the difference is the fum you owe 
him. Laftly, debit or credit the account for the difference 
(as the cafe requires) to or hj balancci debit or tredit th^ 
balance account accordingly, and* that account is dofed. 

4. In the various accounts kept with foreigners, wherein 
exchange is concerned, two columns for the feveral amounts 
of drafts and remittances are ufed, the inner column, for 
the foreign money, and the outer one for your country cur- 
rency. And by reafon of the conftant fluftuation of the 
rate of exchange, a confiderabie projit or loft may arife 
therefrom* 

5. Balance the inner columns firft, yalaing the difference 
at the proper rate of exchange, and carry the fame to the 
outer correfpondent column ; then debit or credit the account 

. and that of balance, as above. Now if the outer columns be 
unequal, as generally happens, take their difference, and 
debit or credit the account for that difference! to or by 
Profit and Lofs, and carry the fame to that account, being 
the fum you have gained or loft by the rife or fall of exchange ; 
and then that account is clofed. 

Imaginary Accounts. 

6. The inferior imaginary accounts, fuch as Ihfurance 
Charges, &c. are all clo/ed by the aid of Profit and Lo(s 
account ^ that account itfelf is clofed by the aid of Stock 
Account \ and laftly, balance account is alfo clofed by the 
aid of Stock Accounr, and the difference of the total of the 
two fides in balance account, (hews the tiett ftock or whole 
property; provided the debit fide be the heavier, but if the 
other be the heavier, the difference is the negative property* 
-—Stock account dofes of itfelf, if all be right. 

Then the inventory for a new fet of books is made out 
from the balance account. 
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THE following Errata has beeo difcovered in the different 
thttts as they came from tlve Prefs ; if any other have efca^wd 
notice, the Author hopes the friendly eye*of the literati will 
not pafi them over without making a remark, and informing 
him thereof, that they may be correAed in the t^txt edition* 

VOL. j^. 

Pt|^ I, L ■•, r. 60ple mnhiplkatioo. p. t6, q.ii, rj3i96ot. p. i8» ^5, 

r. 6kw/. p. 50, liqe ii, r. 39 V • P* 6°« S- ^^* ''* ^^^* ^^^' ' iP^* P* ^^i %• 
6, r. 4iS(. p. 71, q. 3,r. id. p. 71, ^. 6; r. i^.p. 74, q. s, r. 530/. 5/.p. ^1, q, 
«,r. 48/.17/. iH. p. 8i,line 16, r. Gj/t arf. p. 89,q. 8, r, 41/. p. p. 103, 
q. 4,r. 18/. 15/. p. 104, ^. 5, r. iftf. p. 106, q. 18. r. 84 wttydwis, p^ 11 1^ 
for 1* 14, ISt I ^t r* gallons miikipUed by a 1^ poccl|PS, pottles multip^e^ hj % 
we qoarUi quins multiplied by » are pints, p. iiitq. 8i,r.4 dayt 1 5 ^vr^ 
P* i^5i q* >5>'* o}^- P- l^^i 4* >^ r. 2/. 14/. p. ii4>q- 5>r« 1. p. ra;, 
^. 91, r. %si 1 ^^. p. lt% q. 109, r. li. z^^mm. p^ I3'i 4- ■ AS>r. 90jdb^. 
Pi33tq. 134,'. 40<# I. p. t43»q 7fi'. 5. p. I5». q. 3»r. 'J- p. 154. 

q- 6.'. f i. p. I55>q' «^ "•. 9T* «Wd. <j. x8, r yg. p. 158, q. i4,r fl^ 
I*, oj^. ibid. q. 15, r./*r Matf. ibid. q. to. r. 7 JJ J. ibid, q. »», r. « ofA; 

p. 1*3, L4. r.-f . p. I7«f 4- 9» r. 876 4f. ibid. q. i«, r. ia8j(. s^iOd. p. 
'7St q- 7.r. 6#. 3^/«'. p. 180, q. 6, r. 7*. oj^. p. 187, q. ia,r. 106/. ii/. 
3/. p. 189, q. 1, r. 619/. 12#. 3/. ibid. q. 5, r. 309/. 15/, 11 r^Vs^- P- 
ryi^q. 8, r« 31/. 4>' 4K ibid. q. 9, r. 57/. a#. t4* ibid. q. la, r. 1 401 rvf. 
9fri. lOtf. «ii#. 2190/. l8r. a/, p. i9a,q. 12, r. 6\sLst^ 8idL ibid. q. ij, 
r. 6a9rt««. 3^^. azl^. «m#. 808/. 8«. 91/. p. 193, q. 17, r. a7ao/ 9/. 14/. ibid, 
q. 18, r. 311/ i9«. 11^. ibid. q. 19, r. 239/. 171. i\^d. ibid. q. so, r. 

'^?^tf"' ?fV?fV' P* '^*»^- '»'• **'>'• ^•^*« P« '97fq. «0, r. i/.r5*. 
;o76dV. p. 4a9t«l- 4» '. I459'- «3'- 5?'- P* »3*f q- *• «*. 16/. 17/. td. 
ibid. q. 9, r. 1414/. 131 &/. ibid. q. lo,r. atoo/. 7/ 8^« p. 235i cafe 3d 
q. 2, r. 209/. xjir &/. p. 244, q. a, r. 733 1«. P*. ^, p. 446, q. 7» '- 5*. 
6|^ p. ^8, q. 2, r. 19/. o^i. ibid. q. 3, r. rraii/. 721/. 14/. a^. ^jiimnT 
12/. IS/. 4i</.. 

TQL. II. 

P. 5« q- *. r. 3S»79*^5« p. 7« q« Ji^. .18003. p. 8,q. 7,r. 1 37 7^915? 
p. 10,1. ia» iw/or, r. +. P' l*j q. 3'» '• t»0 '<^. p. a4>^« 40» «". «J3^ 
i6f. 8^. p.44»q. 3'. «'-4«.«7. * 

• ■ 

The above refers ia general to tht anfwen ; /, page ; g. qoefiion ; /. line ; 
r. read. 
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